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SECTION I

INTRODUCTION

The manner in which job-task information is organized and presented to
students affects both the cost and the effectiveness of training programs.
Specifically, this influences the cost of producing instructional materials,
the time required for students to learn, and how much of the learning trans-
fers to the job.

One way of enhancing the design of job training materials is to sys-
tematically apply well-documented learning principles in presenting informa-
tion to be learned. Traditionally, authors of learning packages failed to
take advantage of many useful learning principles in the design and sequencing
of learning events, much to the detriment of the instructional program. Sub-
stantial evidence has been assembled in the Training Analysis and Evaluation
Group (TAEG) to indicate significant training gains can be made through the
systematic application of learning principles in the design of learning pack-
ages. Therefore, the development of techniques for guiding instructional
designers in applying these principles has merit.

This awareness encouraged the Chief of Naval Education and Training
(CNET) to task the TAEG to develop ways to improve the presentation of job
task information for training.' The initial work begun in 1974 developed
an approach for estimating cost and training effectiveness of proposed training
systems (Braby, Henry, Parrish, and Swope, 1975). Aagard and Braby (1976)
continued this effort by summarizing the learning principles applicable to
the training of 11 common types of military job-tasks. This summary provided
training system designers guidance in creating learning events responsive to
a set of learning principles selected for the specific type of task to be
learned. These principles were presented as a series of guidelines. Algo-
rithms (in the form of flow charts) were developed which emphasized the
sequencing of events described in the learning guidelines.

The guidelines and algorithms were incorporated into the Interservice
Procedures for Instructional Systems Development, NAVEDTRA 106A (1975)z to
assist curriclum developers in the design and sequencing of events according
to principles of learning. These were not widely accepted despite NAVEOTRA
106A urging their use. Old formats were not easily discarded and designers
apparently considered the guidelines too complex, too abstract, and too time
consuming to follow. Applying them would cause too much change to the tradi-
tional ways of presenting and sequencing instruction. Authoring aids were
required to make the comprehensive application of learning principles common
practice, easier to understand and use. The new task was to build these
authoring aids for systematic use in instructional design.

IThe initial tasking for this programmatic effort began in 1974; the current

tasking commenced in April 1980 (CNET ltr Code N-53 of 24 April 1980).
2R. K. Branson, G. T. Rayner, J. L. Cox, J. P. Furman, F. J. King,
and W. H. Hannum are the authors of the IPISD manual. These authors
incorporated the guidelines and algorithms developed by Aagard and Braby
(which were subsequently published by TAEG in 1976) into the manual.
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The development of the authoring aids began with the construction of
instructional material based on the above cited learning guidelines.
Materials were created for five types of learnina tasks. These materials
were then subjected to field tests or were evaluated by students and
instructors. Descriptions of these tests and evaluations are presented in
section VIII of this report. The field tests demonstrated that the materials
formatted according to the learning guidelines and algorithms described in
Aagard and Braby (1976) produced siqnificantly qreater learnina gains when
compared with traditionally formatted materials. The expectation was sub-
stantiated: instructional materials designed according to a comprehensive
set of learning principles are more effective than materials arranaed without
systematic employment of these principles.

The field-tested materials noted above served as the startinq point in
the development of the format models 3 contained herein. These format models
have been adopted by two large Navy training programs. First, the Naval
Education and Training Command has included a preliminary version of the
format models in its most recent instruction, Procedures for Instructional
Systems Development, NAVEDTRA 110A (1981). This instruction directs that
the format models be used for difficult to learn tasks where traditional
formats would not provide the needed training. Second, the Naval Technical
Information Presentation Program (NTIPP) of the David W. Taylor Naval Ship
Research and Development Center has adopted the format models as one element
in a state-of-the-art Navy publishing system designed for use in preparing
four types of documentation for new equipment; i.e., operator, maintenance,
training, and logistic support handbooks. The NTIPP publishing system is
scheduled to be operational in 1985. The format models will be used by con-
tractors in preparing special skills training packages on new Navy equipment.

While the earlier version of the format models presented in the recently
promulgated NAVEDTRA 110A specified the content and layout for different
types of pages, it did not provide sample instructional materials developed
according to the format models. The learning strateies carried out within
the models were not explained. In addition, some of the models described in
NAVEDTRA 110A have been refined based on the results of recent field tests
and evaluations. For these reasons, an expanded publication of fully devel-
oped format models is needed. The present report is a contribution to this
need.

PURPOSE

This report provides a handbook of format models for use in constructing
training materials for five types of tasks common to Navy jobs. Also provided
are examples of material prepared in accordance with these format models.

This handbook has been specifically prepared for use in developinq
instructional material according to the Navy's Procedures for Instructional

3A format model shows the kind of information to present for a specific
class of task, how to format this information, and how to sequence it.

10
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Systems Development, NAVEDTRA 110A. As such, it is envisaged to be of major
interest to the subject matter specialists in Navy schools and the instruc-
tional technologists at the Navy's Instructional Program Development Centers
(IPDCs) who prepare training materials, as well as to contractors who
prepare training materials to support the operation and maintenance of
equipment being introduced into the Navy. In addition, the handbook is of
general utility to a wider audience, particularly to designers of materials
for technical instruction.

ORGANIZATION OF THIS REPORT

In addition to this introduction, the report contains seven sections
and one appendix. Section I describes the process of using format models,
including the strengths and limitations of this process. Sections III
through VII sequentially present the five format models. For each format
model there are sample learning objectives, a description of the learning
strategy incorporated in the model and one or more sample instructional
modules based on the model. Section VIII reports observations to date on
the use of the models in various Navy training schools. An appendix con-
tains a sample instructional package developed by a field activity based on
two of the format models. This package demonstrates that field activities
can successfully use the format models, and illustrates how the format
models can be customized to meet special requirements in a training program.

11m a
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~SECTION 11

USING FORMAT MODELS

This section describes the process for deciding when and how to use
format models. The steps in the process are shown in fiqure 1. This process
begins with the identification of learning objectives, specifically those
requiring substantial drill and practice for their mastery. In these situa-
tions where the application of format models is called for, steps are presented
to identify which format models to use. When format models have been selected,
the final phase of the process is to prepare draft material based on the
models, test the materials, and then modify both the format models and draft
materials as required. A description of each of the numbered boxes in figure
1 follows.

1. Determine if drill and practice exercises are needed to accomplish
the learning objective. The specific concerns are:

* Does the objective call for the student to perform a skill on
the job without detailed job aids?

" Will learning require more time and effort than merely reading
a passage of text and answering simple questions about the
passage?

If the conditions expressed in step I exist, then traditional methods of
presenting information for traininq may not be sufficient. In these instances,
format models incorporating drill and practice exercises may describe useful
ways for presenting the information. For instance, the information may need
to be systematically divided into easily learnable seaments, as called for
in the format models. Also, some information may need to be organized into
exercises in ways to aid students in practicing difficult discriminations,
or in chaining the performance of individual steps into a smooth sequence of
steps.

While students of all aptitudes benefit from improved presentation of
information, students with below average aptitude for academic learning findpresentations configured according to the TAEG format models to be especially

useful.

2. Use traditional methods of instruction or .ob aids. This applies
if drill and practice exercises are not needed. Where the learning tasks
are not demanding and the new behavior is easily acquired by reading a passage
of text, use the traditional narrative type of instructional materials. For
these non-demandinq tasks, students will reject instructional materials based
on complex formats. Also, the resources required to build complex exercises
could better be spent in more demanding parts of the curriculum.

3. Determine if an appropriate format model exists. This applies if
drill and practice exercises are needed. ormat modTs show ways of organizing
information for initial learning and for practice in recallina and applyinq

13
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Given: Learning Objective (L.O.)

1. Determine if drill and practice 2. Use traditional
exercises are needed to accomplish No methods of instruction
the learning objective. 0 or job aids.

I Yes

3. Determine if an appropriate format
model exists.

Format models have been developed 4. if appropriate format
for the following types of tasks: No models are not

available,

perfc'rming procedures
recalling facts about equipment format the instruction
applying rules and regulations without the use of
classifying objects or signals format models
recognizing and drawing symbols. or

develop a new formatYes model.

5. Create draft instructional material
by following the directions in the

i appropriate format models.

6. Determine if draft instructional 7. Modify format models
material needs to b, modified. Yes as needed --

To do this, conduct one-on-one then modify the
trials with students drawn from instructional
an appropriate group of students. materials to conform

to revised format
No models.

Prepare materi.i1
for large field
evaluatinn.

Figure 1. Steps in Ilivi Fnrmat Models for Desianinq
Techniral Trininq Yaterials
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the information. The types of tasks for which models have been developed
are:

" performing procedures
" recalling facts about equipment
* applying rules and regulations
" classifying objects and signals
* recognizing and drawing symbols.

Subsequent sections of this report describe the types of learning tasks the
format models support. Examples of learning objectives that can be supported
by each format model are given. The instructional designer can determine if
an appropriate format model exists for a learninq task by matching his learning
objective with sample learning objectives from the various format modpls.

4. If appropriate format models are not available, format the instruction
without the use of format models, or deveoF anewformat -model When there
are clusters of similar learning objectives that are not supported by a format
model, the instructional designer may wish to use traditional formats or
develop special format models for each of these clusters of similar learning
objectives. While the development of new format models is not supported by
this handbook, the learning guidelines and algorithms presented by Aagard
and Braby (1976) may be helpful in identifying learning strategies for other
types of tasks.

5. Create draft instructional material by following the directions in
the appropriate format models. The format models describe how to:

* divide a task into easily learned segments
* organize pages for presenting information
* construct practice exercises for recalling and applying

information
* create tests providing feedback to the students on their achievement
" give directions for various types of learning operations
* mix graphics and text for types of learning tasks
* sequence information for efficient learning.

Examples of instructional materials prepared according to the format models
are provided in sections III through VII as further quidance to the instruc-
tional designer.

6. Determine if the draft instructional material needs to be modified.
This can be determined by conducting one-on-one trials with each phase of
the instructional material as it is completed in draft form. The trials
should be conducted with students drawn from a group similar to the students
that will use the instructional material. The instructional designer should
carefully note directions that are unclear to the students or passages that
do not produce the desired learning.

7. Modify format models, as needed. Then modify the instructional
materials to conform to the vid t modes. Ts-applies if one-on-one trials1ndicate repeated instance spec-if-e'"ic types of learning problems.
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The instructional designer determines the types of changes that need to be
made in the draft manuscript. If the changes concern the clarity of direc-
tions, formats for exercises, or other characteristics defined by the format
model, the instructional designer should first modify the format model, and
then change the instructional material to conform to the format model. By
updating the format model, the lessons learned in one phase of instructional
design can be applied to similar situations elsewhere in the curriculum.
Modifications to the instructional materials not guided by the format model
should be made via currently accepted practices.

After the process described above has been carried through to completion,
the instructional material is ready for field evaluation.

The remainder of this report provides the specific models with examples
of instructional materials based on these models. In addition, operational
evidence is documented indicating the usefulness of the models.

16
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SECTION III

PERFORMING PROCEDURES

DESCRIPTION OF TASK CATEGORY

Performing a procedure requires carrying out a sequence of steps in the
same way each time it is performed. If the procedure is performed without a
job aid, students must remember the step sequence and the detailed actions
for each step. If the procedure is performed with a simple checklist-type
job aid, students must remember only the detailed actions for each sequential
procedural step. The procedure learning category normally combines two
different levels of learning: recalling the steps of a procedure and per-
forming the actions required in the procedure.

Five examples of procedural performance are presented below to illustrate
the types of learning objectives and the extensive description called for by
this category.

1. As a member of a two-man team, DRESS a diver in a Mk 12 Surface
Supported Diving System in accordance with procedures contained in the U.S.
Navy Diving Manual, Volume 1, within 12 minutes, so that the diver can safely
enter the water.

2. Given the maintenance manual for a specific vehicle, tools, and a
set of new spark plugs (4, 6, or 8), CHANGE the spark plugs in the vehicle.
The vehicle should start and idle smoothly following the operation.

3. Usinq the NATOPS checklist, PERFORM the normal startup procedures
for the #1 engine of an SH-3H helicopter.

4. Given an IBM Selectric typewriter and a new ribbon cartridqe,
CHANGE the ribbon without error in accordance with the manufacturer's
manual.

5. From memory, PERFORM an operational check on the Cutler Hammer
Static Loqic Elevator to ensure that the proper switches are engaged to
limit the elevator's travel.

LEARNING STRATEGY

Principles of learning related to performing a procedure include those
dealing with serial learning, response chaining, distributed practice, and
feedback.

When training begins, a verbal description and a visual display of the
first step is presented. Then the student is allowed to practice the step.
Subsequent steps are treated in this manner. To make it easier for students
to learn a complex procedure, the sequence of steps in the procedure is
divided into clusters of steps, according to function, location (e.q., on a
panel), or some other obvious attribute which makes the cluster meaningful
and thus more easily remembered. Students are directed to mentally rehearse

17
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the actions of each step in a cluster and then use a paper mockup of the
equipment t act out the entire sequence of steps in a cluster. Students
practice one cluster followed by another and then, finally, the entire
procedure in a building-block manner.

During initial training, there should be immediate and frequent feed-
back which informs the student how the results of his/her responses conform
to some objective reference. Providing achievement feedback is generally
recommended for the initial stages of learning characteristic of military
training. Dramatic results have been documented on the efficacy of augmented
feedback schedules during early training. Generally, the more precise and
relevant the information, and the more immediate the presentation, the greater
the facilitating effect on performance. Guides and prompts are presented in
the form of key words, arrows, and pictures to aid memory.

As training progresses and skills develop, guides and prompts and immediate
feedback are reduced and eventually withdrawn until the actual job conditions
prevail. Two sources of information are utilized by the student in developing
skill. One source is action feedback which consists of externally displayed
cues inherent in the task e.g., the position of controls, equipment responses).
The other source is intrinsic feedback which is the information the student
receives from internal movements or from proprioceptive stimulation.

FORMAT MODEL

The format model outlined below demonstrates how to design instructional
materials according to the procedure learning strategy. There are five sepa-
rately numbered pages in this format model. Page I of the model illustrates
how to use graphics and text to initially present the steps in the procedure.
Page 2 is an exercise in recalling critical information. Branching steps in
the procedure can be displayed with the format presented on page 3 (i.e., if
this happens, then do this). Page 4 presents an exercise for chaining a
series of stepsinto a smooth sequence; page 5 shows a paper mockup for use
in practicing the recall of the steps in the procedure without guides and
prompts. How to sequence these pages for efficient learning is also described.
The sample training task used in this format model concerns the calibration
of the probe of an oscilloscope. Following the format model presentation,
another example is provided to show how the model can be used. In this
instance the task is to teach the procedure, SH-3H SONAR INITIAL CONTROL
SETTING.

18
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FORMAT MODEL
PERFORMING PROCEDURES

A general tiormat fill use iii designing training iflatel iaik whRih pr esent steps of a procedure to be

pertirmedl troi inc~'Ilivr.

Performing Procedures Format Model - Page I

Use this page fi rniat to present each step in a procedtire.
T' pil; ose (&(this p age tinrtlat is to present:

it W0r1l descrip~tion] of th'e step-enip1 hasize huminanacin
*a visuiaI diisplay of the step-emiphasize humian action.
*tilt, ul-poste of tile step.
*tilt location of actions o1l equ1tipmentlt.
thle systemn response to action,. taken.

* 10)tt5-adidit ioiial nieedied informnation.

Break procedur'e into logical steps.
(Ech step) shouild start 01] a nie%% page.)V )Ei Keep purpose short

~.u vt-iand simple.

Use line drawings
or photographs.

oil It possible. each step
a- ej should have no more

than 3 or 4 actions.

State Action, and Response if
there is one, and any Note.

I." IC tt&Number the boxes in the order
you want them read.

Use notes to present
additional information

~ that must be recalled
and used on the job.

If the system makes a response Underline key words.
that should be noted or checked,
present the response. Keep pages simple, with no more than

3 or 4 boxes per page. Use additional
pages if necessary.
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Performing Procedures Format Model - Page 2

Use this page format immediately following each use of the page 1 format.

The purpose of this page format is to:
- provide students exercise in the recall of key words in the procedure.
- direct the students to practice the step on the paper mock-up.

Copy the previous page. Then drop out key words that were
underlined on the previous page.

- .lp 1.'I-m~ml i1Jm iil

I-. q

It I. . IIN

I l .1 "I I 
,

0 TO PAPER IN=-UP A. I.

Add directions requiring students to go to the paper mock-up
to practice the Step.

20
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Performing Procedures Format Model - Page 3

Use this If/Then page to describe simple branches in a procedure.

The purpose of this page tbrmat is to:
- describe a special condition that changes the normal procedure.
- describe the action to respond to the special condition.

000

For any additional

Responses and Actions,
. .use the IF... THEN

tukform at.

I -I l . I I l l I 

• + l l ...._. ........ -","" v-...

•~ ~ ~ ~ ~ ~~.... .............+
*1 It O k I

Continue to underline
key word.
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Performiing Procedures Format Model - Page 4

Use this page altecr prt'svz it ig cth sc >t ()1 3 to( steps il at proMedure.

'rie p)urplose at thliS pw ut loin u is to( )ii YIc a linger tracing exercise to aid students in recalling a

ForI cahl chiisteIr~ 43 to 7, steps,
preset a Roa)d Map Showing hlow
the Acps zwe cliainled together.

ROAD MAP

Present last step
from previous
Cluster

0OT PAPER OCK-UP ~ ~

If the procedure is to be performed on the job with a checklist,
present the checklist items here.

22



Technical Report 129

Performing Procedures Format Model - Page 5

Itse this type of page at the end of the learning module.

The purpose o" this page format is to provide students with a way to practice one step, a set of'
steps. or all the steps in a proedure without the use of guides and prompts.

.I

Make sure this page
is a foldout that can
be used at any time.

48 -... -"- p

If the procedure is to be performed on the job with a checklist, present the entire checklist here, or

on the opposite page where it can be easily seen while viewing this page.
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EXAWLE: SH-3H SONAR INITIAL CONTROL SETTING

Learning Objective: Using the mockup of the SENSO station, and the SDC
checklist, DESCRIBE how to perform each item in the NATOPS SH-3H Sonar
Initial Control Setting checklist, without hesitation, error or omission.

The example presents part of an instructional module developed by
Helicopter Antisubmarine Squadron ONE (HS-1) and concerns the SENSO station
in the SH-3H helicopter (Terrell, 1982). The module is designed to be a
learning package for replacement crew training. The complete module
contains 41 steps. The first 12 steps of the module demonstrate the use of
all of the types of pages in the format model. These steps are presented in
the following pages, along with a paper mockup'of the SH-3H SENSO station
which is in the module as a foldout. A larger paper mockup of the station,
comparable in size to the actual panels, is an option that can be provided.
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AQS-13E INITIAL CONTROL SETTINGS with SDC

Panel/Group AZIMUTH AND RANGE INDICATOR

CHECKLIST
ITEM
1. POWER switch (azimuth and range indicator) ......... OFF (EXTINGUISHED)
2. TEST switch A(azimuth and range indicator)....................... 0
3. TEST switch B (azimuth and rangd indicator) ...................... _

I Prevent damage to Sonar due to voltage fluctuations
I Pus: during engine starts. Set normal operation BITE
E u configuration.

(b7j t \Wj't1-0ti1 1.1 ACTION: 1.2 RESPONSE:
If SonarON light

___POWER switch gosut

A-91Se TES switc 1ih N.

Settc TETnwic

~~e loEr switch
A rtod cont.

2.5ATIN



AQS-13E INITIAL CONTROL SETTINGS with SDC

Panel/Group AZIMUTH AND RANGE INDICATOR

CHECKLIST
ITEM
1. POWER switch (azimuth and range indicator) ........ _ ( )
2. TEST switch A (azimuth and range indicator) .......................
3. TEST switch B (azimuth and range indicator) .......................

Prevent damage to Sonar due to voltage fluctuations
PUrPOse: during engine starts. Set normal operation BITE

configuration.

i iKj1.1 ACTION: 1.2 RESPONSE:
If Sonar ON light

_,__ POWER switch goes
------:m \light

I -- - L, /, THEN press

----- - .----_ 1SONAR POWER

Settc TETnwic

: : " /Irelease.

2.1 ACTION:

Set TEST switch

3.1 ACTION:

Set TEST switch

B to.

~NOTE:

Upper switches
counters,

lower switches

counters

26



AQS-13E INITIAL CONTROL SETTINGS with SDC

Pant[/Group AZIMUTH AND RANGE INDICATOR

CHECKLIST
IT EM
4. MTI THRESHOLD switch (azimuth and range indicator) ............ OFF

Purpose: Disable Moving Target Indicator (MTI).

IA-

4.1 ACTION:
Turn MTI switch

OFF.

27



AQS-13E INITIAL CONTROL SETTINGS with SDC

Panel/Group AZIMUTH AND RANGE INDICATOR

CHECKLI ST

ITEM
4. MTI THRESHOLD switch (azimuth and range indicator) ..........

PUrass: Disable Moving Target Indicator (MTI).

---

.1ACTION:

Turn MTP switch

28



*With your finger, trace the steps

ROAD MAP * Recall (1) howk to perform, (2) systems response
* Look up answers if' you need help
" Keep practicing until you can describe steps without error or hesitation

Item 1: POWER..........................................
2: Test Switch A...................................
3: Test Switch B ... . . . . . . . . . . . . . .

4 : MT1 I THRESHOLD Sw itc .I ............

IMGERTE O

CRT 'Joi am
P77

VIDEO 12j3 1
GAIN0 0 Ia

13r I 7TH o

~~UD~OLOW

e Step through all items
0O TO PAPER MOCK-UP a Touch where each action and response take% place

*Recall exact action for each item

29



AQS-13E Sonar Power Off Check

Panel/Group AZIMUTH AND RANGE INDICATOR
CHECKLIST

ITEM

5. CURSOR INTENSITY control (azimuth and range indicator)... FULL CCW
6. CRT INTENSITY control (azimuth and range indicator) ...... FULL CT W
7. VIDEO GAIN control (azimuth and range indicator) ......... FULL CCW
8. AUDIO GAIN control (azimuth and range indictor) .......... FULL CCW

PurPo3: To set intensity and gain controls to minimum.

Vi

- - 5.1 ACTION:

Turn CURSOR
INTENSITY control

9 fully -unter
" l~j clockwise.

6.1 ACTION:

Turn CRT INTENSITY"
control fully
counter clockwise. '

Turn VIDEO GAIN
control fully
counter clockwise.

8.1 ACTION:

Turn AUDIO GAIN
control fully
counter clockwise.

30



AQS-13E Sonar Power Off Check

Panel/Group AZIMUTH AND RANGE INDICATOR

CHECKLIST

ITEM
5. CURSOR INTENSITY control (azimuth and range indicator)... FULL
6. CRT INTENSITY control (azimuth and range indicator) ...... FULL
7. VIDEO GAIN control (azimuth and range indicator) ......... FULL
8. AUDIO GAIN control (azimuth and range indictor) .......... FULL

PUrPose: To set intensity and gain controls to minimum.

5.1 ACTION:
Turn CURSoR

INTENSITY control

9 fully

clockwise. wi.31

Turn CRTITENSGITY

control fully

clockwise.

7.1 ATION

Turn VIEO GAI



AQS-13E Sonar Power Off Check

Panel/Group SONAR RECEIVER
CHECKLIST
ITEM
9. RANGE SCALE-KYDS switch (sonar receiver) ....................... 8
10. FREQUENCY switch (sonar receiver) ............................. 2
11. MODE switch (sonar receiver) ............................ PASSIVE
12. CURSOR POSITION control (sonar receiver) ................. AS SET

PUrPO": Ensure proper mode, frequency, and range scale for starting

' I'

p owe on p r f i h h c s 
9

TurnRNFREQUENCYtc switch as set.

ft -- I ROEi*-S Y

_ _ __ _

to-6 t2

4A..

11.1 ACTION:
Turn mode switch to
PASSIVE.

32,

7-T 7RARN
i I T el01 A' I UC)I TAGET URSO POSTIO

0I
-RANGEYARCI

9.1 CTIN: %mGESCAL KM FM3VEWY0 0



AQS-13E Sonar Power of f Check

Panel/Group SONAR RECEIVER
CHECKLIST
ITEM
9. RANGE SCALE-KYDS switch (sonar receiver)....................
10. FREQUENCY switch (sonar receiver) .........................
11. MODE switch (sonar receiver) ........................... ____

12. CURSOR POSITION control (sonar receiver) ..............

jPUrPOSO: Ensure proper mode, frequency, and range scale for startingj
power on preflight checks.

F --

10. ACTON 12.1O ARE CURSOR POSITON

9 ~ ~ ~ ~ ~ ~.1 ACTION: RNESASM FBOW G

~~~Turn mode KY switch t ON

33



* With your finger, trace the steps

ROAD MAP * Recall (1) how to perform, (2) systems response
* Look up answers if you need help
• Keep practicing until you can describe steps without error or hesitation

Item 5: CURSOR INTENSITY control ....................
6: CRT INTENSITY control .......................

7: VIDEO GAIN ..................................
8: AUDIO GAIN ..................................
9: RANGE SCALE KYDS switch ............................

10: FREQUENCY switch ...................................
11: MODE switch ..................................
12: CURSOR POSIION control .......................

/30 10-;, \ ,

T T

a 8 " ,8, -', /

4134

II I ri

G

A 0 18

I 8I.-.
A ERN UI 0AGE LUROW mmT N

BI.EARNG @)j~

GO ~ ~ ~ ~ ~~VI TAOE PAPER0F MOKU Tuhwee ahatinadrsTontaeplc

SRtecal athg al tinreacie

34



Initial Control Settint sith SDG

1. POWER switch(aimuth and range indicator) ........... OFF(EXTINCGUISHED)

2, TEST switch A (azimuth and range indicator) ......................... 0

3. TEST switch B (azimuth and range indicator) ......................... O

4. 4TI THRESHOLD switch (azimuth and range indicator) ................ OFF

5. CURSOR INTENSITY control (azimuth and range indicator) ....... FLL CCW --

6. CRT INTENSITY control (azimuth and range indicator) .......... FULL CCW

7. VIDEO GAIN control (azimuth and range indicator) ............. FULL CCl 0
B. AUDIO GAIN control (azimuth and range indicator) ............. FULL CCW 0 .

9. RANGE SCALE-KYDS switch (sonar receiver) ............................ CAMINEOUGHT5 0
10. FREQUENCY switch (sonar receiver)....................................2 . PCu--...-

11. MODE switch (sonar receiver) .................................. PASSIVE -

12. CURSOR POSITION control (sonar receiver) ....................... AS SET I ON

13. MODE switch (recorder) ................................................................................ Offa (2
14. RANGE RATE control (recorder) ....................................... 0 0 SONAR0 (S

15. PULSE switch (recorder) .. . . . . . . . .. . . . . . . ................................................ S ALY SM HN

16. CONTRAST control (recorder) ............................... IDPOSITIOS w40- S

11. POWER circuit breaker (sonar transmitter) ....................... P(0X

18. SDC PROCESS MODE selector switches channels A thru D .............. orF

19. SDC DOV~IIAK CHIANNEL S1Tr.CT switchecs................................00 0
20. SDC SEINSOR switch ............................................ 01 3lPI'l)

Z . TRANS SEL switch (transmiter selector panel ..................... ICS A cz,

22. ICS ON/OFF switch (transmitter selector panel) ..................... (Y. 0 1

23. RAD VOL concrol (transmitcer st-leccor pa~nel) ...........3/i. TO 171.1 07

24. INTPII VOL control (IdS master contr,l panel) ............... I1 DPC:7 l(; -

25. IL4PL IlL switch (ICS master cent rtl p'tc,,)........... -............ 7UIM

26. HIC SEL switch (ICS master control panel) ......................... COLD 0
27. Receiver selector panel switches ..................................... OFF 

0 0 t aw CAE 6XOf

28. SONO switch (receiver selector panel) ............................... ON

29. L-OPR switch (SONAR ICS transmit selector panel) ................... ICS

30. R-OPR switch (SONAR ICS transmit selector panel) ................... IC-

31. PILOTS/SONAR ICS switc (SONAR ICS transmit

selector panel) ............................................. PILOTS ICS 0

32. UHF 2 switch (cockpit console) .................................... CO, Ci

33. PANEL LIGHTS knob (sensor operators console) ................ AS DESIP l

34. POWER switch (MCD sonobuoy receiver panel) ...................... P01AEE

35. A,B.C,D channel switches (sonobuoy receiver panel) ............. 1.2.3.4 
0 em.. t F

36. POWER switch (EFGN sonobuoy receiver panel) ...................... r.POIce A

37. E.F.G,H channel switches (sonobuoy receiver panel) I,6,7*8
RE S Pr CT 7 F.'" L'.'i'

38. AlE. B/F, C/C, D/H pushbuttons (SDC SONB SEL panel) .............'.5,(.11

I LLL7'.I N \DC

39. Hover indicator ................................................... C '1oM

40. ROLL DRIFT control (cable angle control panel) ............. ,I,'.PSITION 9 9 9
41. PITCH DRIFT control (cable angle control panel) ............... IPOSllu':I



S H-.3 H SENSOR STA rIoN_______

TAEG APRIL 81 CI.,AWNv C.V. ToO05ON

) 0 HD 0 A) 0

00

71I-E

31

r3- ,415,

AUDO 23

_ _ _ _ _ _ _ _

-16

C+(

E[ 'ADS En

~~-k-

oc SOD 0"49L -DWU4K - BUJOY~DOJY MODE -. 0M~t 13E

eEE EEu~' =

0 -I-
Il u 6.Mk-pPg3/6

AU11LIAR 0 TO SL -
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SECTION IV

RECALLING FACTS ABOUT EQUIPMENT

DESCRIPTION OF TASK CATEGORY

This task category involves naming the equipment components, describing
the functions served by them, and locating the components on the equipment.
The naming, describing, and locating behaviors are basic enabling skills
which make it easier for students to learn to operate or maintain the system
and to discuss the system with others.

Four examples of learning objectives are provided below to illustrate
the types of tasks that are included in this task category.

1. Given the list of names of components and a list of the functions
of these components, MATCH the name of components of the Casualty Power System
with statements describing the functions of each.

2. Given an illustration of the Econ II Hot Water Heater, TRACE, by
drawing arrows, the flow of seawater from the intake, through the heater, to
the diving suit and write the name and function of each component.

3. Given an exploded illustration of an Mk 12 Diving Helmet, LABEL
the Exhaust Valve, Air Control Valve, Air Diffuser, and Communications Jack.

4. Given an illustration of the emergency switchboard subsystems,
DESCRIBE, in writing, the name and function of each subsystem used in the
automatic operation of the emergency switchboard upon loss and restoration
of preferred ship's service power.

LEARNING STRATEGY

The learning strategy for this type of task contains four special opera-
tions. First, the equipment is described in terms of subsystems, components,
and parts. This organization which relates one piece of equipment to another
according to location or function, serves as a structure for grouping elements
into meaningful relationships. It provides a basis for storing and retrieving
facts about the equipment.

Graphics are used to establish the location and appearance of the equip-
ment and its functions. However, written words, either in conjunction with
graphics or separately, remain essential to the naming of elements in equip-
ment and to describing some of their functions.

Mnemonics will aid students in remembering difficult to recall facts,
especially numbers, names, and acronyms. Mnemonics take the form of easily
remembered rhymes, patterns, and stories, that contain hard to recall infor-
mation. By remembering the mnemonic, and then identifying the special infor-
mation imbedded in it, one can reconstruct the needed information or confirm
that the information has been recalled accurately.
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Exercises for distributing practice in recalling facts about equipment
will be required if the opportunity to recall these facts is not provided in
subsequent lessons or laboratory exercises.

FORMAT MODEL

The format model for recalling facts about equipment is presented next.
In this model the essential elements involved in naming the various components
of an oscilloscope and the functions performed are organized for learning.
There are five separately numbered pages in this format model. Page I of
the model illustrates how to present a simple description of an equipment
and its major components. Page 2 presents the names, locations, and functions
of the components, and page 3 provides an exercise in recalling page 2 type
information. Page 4 presents an exercise over a larger section of the equip-
ment, and page 5 presents the answers to this exercise.

Following the format model presentation, another example of instructional
material conforming to the model specifications is provided employing the
task of recalling the names of a vessel's navigation lights and listing the
characteristics of these lights.
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FORMAT MODEL
RECALLING FACTS ABOUT EQUIPMENT

A general format for use in designing training materials to teach names, locations, and functions of
the various components of a system.

Recalling Facts About Equipmient Format Model - Page 1

Use this page format to give an overview of the entire system or that part of the system to be
described next.

The purpose of this page format is to:
- present high level system descriptions.
- name the major parts.
- point out the next part to be described in greater detail.

w .,NO Cnac..h, ..iI .. ,, . . , ,, '-ltltt"¢(i'

'K.p'

. ,.... . .. Put introduction on
. , I. S5 Ii,. first page only

Repeat this type page
,h k.e-mhd I -I I i,-d

for each subsystem

Describe each
subsystem

I ii l i

-T-
Make a bold line around subsystem
to be pr esented next
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Recalling Facts About Equipment Format Model - Page 2

Use this page fbrmat to present information on the components of that portion of the system
under discussion.

The purpose of this page tbrmat is to present the components":
- Names.
- Locations.
- Functions.

Overview should generally Point dart from close-up
be in upper left hand to general location on
corner of page the overview

Place boxes so they appear
bdgh -n "" I h bgh,._ ,,,in order-left to right,

A" .. I.. right to left, or top to
t'ntrol,[ h- a- bottom

Ifrol, g m .eae

irf-f't on the I

rame oPresent:Itrac ie

d ........ Name of component
Function

40
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Recalling Facts About Equipment Format Model - Page 3

Use this page fbrmat immediately flblowing each use of page 2 tormat.

The purpose of this page format is to:
- focus student attention on key words.
- provide students exercise in the recall of name, location, and function of each component

when some cues are present.

Copy the previous page. Then drop out key words that were
underlined on the previous page.

F

Ic rrur hrgatcl

410 0 
0 0

=- .0

Adiu-t-th
. _ _ the

The __ _ grd)

vo)nt-. h

on e-U ol ih

The - t-

rrvnd-rfthe
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Recalling Facts About Equipment Format Model - Page 4

Use this page format immediately after presenting all the components of that part of the system
under discussion or after presenting 7 components, which ever comes first.

The purpose of this page format is to provide students exercise in recalling information about the
components with no verbal cues present.

PACIC YOUR JM
...... Number components

1 2 in a clockwise manner

K) 0 0 0A " A . 7" °

- Use close-ups so that

-- rim - - the components can
__- -be easily seen

i 000

Use line drawings
7 6 5 4 or photographs
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Recalling Facts About Equipmerit Format Modl - Page 5

Use this format immediately after each use of the page 4 format.

The purpose of this page format is to present the answers to the questions on the previous page.

1Vertca Ie.m Fokde 2. tfll.Olll Bam, rinder

2t)e Ir-. a f iftc~l Ow! t -th tri iorizoal
the wnp. tee ight ,I -el rw.it th -e hlght. tell

'. ir he bea. ipor.dwn vmt

Reduce EXERCISE page
OTO and place against left

0 0 . l:T fathoe Rr Tihemargin

Gom-6 ~ ~ ~ ~ ~ sm genra area. h ~ sa~. 1 ,,
.1 ~ ~ ~ ~ ~ ~ ~ ~ ~ a Numer on.1j-. hr. ned ftef

____ ____ ____ ____ ____ ____ ____ ____ ____ EX RC S p g

, t

Int, 1% .nh te cot-1.. r

-1 1. Z. a te43 m
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EXAMPLE: THE SYSTEM OF LIGHTS ON A VESSEL

Learning Objective: NAME the lights governed by The Rules of the Road and
DESCRIBE the characteristics of individual lights.

This example presents a section of an instructional module which
explains the system of navigation lights on sea-going vessels. The complete
module presents the lights as a system composed of two major parts: running
lights and special lights. For the purpose of demonstrating the formatting
process, only the pages concerning running lights are presented here.
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TYPES OF LIGHTS

T1he Quiarterniaster, niust kniow and be able to interpret The Rules of the Road in order to lighit
his own vessel andl to idenitityv the characteristics and( act ivity' of'otit er vessels to prevent collision at
sea. To tind(erstali(l the Ruiles. you needl to know abouit thle , ystenis of lighits o'11 vessels. *thiis booklet
wvill hielp v-ler iei, buit youl w~ill also nied to readl U . S. Coast Goimr4 Na 'i tton Riles: Jutern-i
tiona! and Inland I retirrredl to as CG- 169).

After comnpletinig this booklet x'ot shiouild he able to name thec lights goveiiied b)Y Tile Rules of the
Road and~ dlescribe the dharacteristit's of, inwlivicloal lighits.

Tilhe vessel sim%1 o ' 'I ere I ias tyvpical I t-mnii ng
lighits. tl iere are spewcial I ig lit s w Ii kb will b e
diescribedl later 'tIl this biooklet lliat are-( often
Cotiibitied Witi Iioning lighlt.

Running Lights- vessel 50 mieter's
0or m10ore ill lenti t

ORGANIZATION: LIGHTS REQUIRED BY

MASTHEAD SIE SEN TOWING AL-ROUND FL-ASHIN

-irst. %'oul will be givenl all intro(Iluctionl to eil 5('t of, lighits.

-Next, vout %%ill be given anl exercise to test v'ourt aliilitY to recall tile chlaracteristics ofteachl lighit.

-Theln, afler each) Illa ,jo(W sectioni (Runnling and Special ,ighits) , oui will uise a selflquii. to (leterlilille
whet her Yoil are readyV to go 01l or if' youl t'epIiie mlore liract ice.

-Finally, voui will take a selttest over all thiese lights.

TESTIN(;: Youir instructor will test yout with miaterial similar to the exercises.

D l~oble asterisks ind~icate wvonts foundl inl the glossary' at thle back of* tile booklet.
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RUNNING LIGHTS are lights required onl a vessel to indicate to other vessels its presence, and direction
of tra-', Iiiord(er to pr-evenit collisions during the hours of darkness or it there i's reduced1 visibility.

They are often used in combination with -special lights to indicate avessels activity

1. masthead Light,, NOTE: The second (after)
mnasthead light is optional for

Rule 1(a) P 2 * vessels less than 50 mieters in
Rule21(a, 1) 24length.

Rule 23(ag iiD. p. 28

2.Sternlight

4. You can't see all these light,- fr-om every
position .All Running Lights have
screens painted mnatte black to

block light From certain angles.

Both Running and Special Lights
have bottom screens to prevent light
From reflecting oil the vessel.

*This information is provided so vou canl tead thle
appr'opriate rule in (:(-1(i9.
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EXERCISE

DO NOT WRITE IN THIS BOOKLET

RU'NNING; 1.l(;ITS aili hts rc(1 IIFir oil d vessel to) indicate to other 'se its l-eseicc. diii(icutilo
tnay ci. mit~ of'1v c i operalt ii)us ill order' to )r-ex'elnt __________ duing titll( houirs uitd~r itness o r re-
dutccd visilitY.

I.__________Lights NOTE: The _______ (aiteil
roast ilcad light is 01)1 i fill

Rule 2 I1). 24 vssels less 1hm I~i ilcetcis ill
icr gthI

Kul :2 00. p. 24

4. Youi cillt seC all1 theSC lightS floitli VAIeiV

louck light fromui cerltain mngles.

luitlr Rurnrnug aral 'Spia'l 1.ighnzs *
liwiy. _____--5(t'vIls Io pIn't-vit light
Ilol 1u (lt eleting ol ire( vcssel.

-1I' volr tttismeul ;IllY aiiswvs. goi ld(k m~aidi studY

)I( 1I'1('rtl i-(f)Vdtj flit,~curc
-Nex~t yoti will learn the (haracterimtlcs of each

of flue Rutuning Lights.
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RUNNING1. Color:
RUNNINGwhite

LIG H TS Rule 21(a), 1. 24.

MASTHEAD I !DE SER

4. Aim:
Call he suen frilln

dead altead -to
22.50 ab~aft- the

lbeal: onl either side
4of tile vessel.

RoleIt 21(it), 1). 24. _________________________

2. Location:
Placed_ ovr____ y ti~ jt

22.50 center line of the v'essel.

(2 points) Rule 21(a), 1). 24. (X;- i ;.

NOTE: A second masthead light
abaft of and higher than:

2250 the fibrivard one. A vessel of'
(20 poiits)less than 50 meters shiall not

lbe obliged to exhibit such at
light bitt mlax' (10 So.

Rule:23ta)(ii), 1). 28,. (G- 1619.

NIT: Sometim~es the arc-( of a
light is dlescrib~ed it: p~oints.

One point e~'qils 11-1/4 de-
grees wh~iclh is 1 32 of a circle.

3. Are:
Showin~g an: iwboket: Masthead
light over ant art. of' the lgt 2250 20 pis
horiz~on of' 2250 (2(0

p( ui: t ). Sidelight 112.5c, It) pts

Ride 21(a), 1p. 24.

sternllight 1350 12 p 4

Read the thilowing riles hehire going onl:

Rule 21(a), p.* 24, (:(-tf;9 I') All troundI
Rule 23(a~ii). p.28, 0:;1;. '~ light 3600 .32 pts

IDoijhlvastiisk., indicate rul noo in the zglossiit-at tOw bacik ol tlu bookle1.
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EXERCISE DO NOT WRITE IN THIS BOOKLET
_________________________________1. Color:

RUNNINGRue2()1.24
LIGHTS Rl 1a.p 4

MASTHEAD SD TR

4. Alm:
(:aln be s.een firo)fl

____ abafl i te

baionl either side of'

le ve(sse.l. 
2. Location:

Rule21(a, p.24.Placed over the fore and aft
of the vessel.

Ru le:21(a), p. 24, CG-169.

NOTE: A second miasthead light
of and than

the fiorward one. A vessel of'
less than ___ eters shall not
be obliged to exhibit such a
light but inav do so.

Rule 23(a)(ii). p. 28, (x;-169.

NOTE: Sonietines the arc ofa
light is described in p~oints.

One point equ~als d_____ e-

grees which is I :Q~ of a circle.
3. Arc:

Showing an unb~roken Mast head
light over anl arc of'the light 2250 20) pts
horizon of' (20W
points).

Sideli ght 1 12.5' It) pts,
Rule 21(a), p). 24.W

Ssterntlight I135'~ 12 pt(s

If you inisserl any answers, go back awlQinl01111:]jt
studyl Pa.ge P t.he repeat flt, e xercise'. lgt ~
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RUNNING Purpose-to permit lights to be seen only at

LIGHTS certain angles.

MfASTHEAD HSIDESTR

2. Color:
Green onl starboard

Red ol por

Rule 21(b), p. 24, CG-169.

:3. Location:

Oin the starboard and]
potsides.

22.50Rule 21(b). p.24.

5. Aim:
Can be seen from dead
ahead to 22.50 abaft
(lie beani.

Rule 21hj.24.
4. Arc:

Showing an unbroken
light over an arc of*
112.50 (10 points).

Rule 21(b), p. 24.

Read Ru le 21(b), 1). 24,

(:G-169 befhre going on.
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EXERCISE DO NOT WRITE IN THIS BOOKLET

1. Screen
RUNNING Purpose- to permilt lights it) be seen onlv at

LIGHTS certain angles.

MASTHEAD] [SIDE STERN

I igh O'(?1 di arc ('

If ~~ ~ ~ ~ ~ Rle2() p.U 24.SC( CGYanwrs ul 6(9.p 4.r

Then repeat the exerise
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1. Color:
RUNNING White

LIGHTS
LRule 

21(c), p. 26.

MASTHEAD SIDE STR

2. Location:
Placed on the stern as
nearly as possible. 3. Arc:

Rule 21(c), p. 26. Showing an unbroken
light over an arc of
1350 (12 points).

Rule 21(c), p. 26.

1350
(12 pts.)/

6.50

~4. Alm:

eil-r--ie of ve -'- [

Rule 21(c), p. 26.

I Read Rule 21(c), p. 26,

CG-169 before going on.
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EXERCISE DO NOT WRITE IN THIS BOOKLET

1. Color:
RUNNING__

LIGHTSRule 21(c). p. 26.

FMASTHEAD SD TR

2. Location:
PlacedI oil the _______ as
liiadI as possible. .Ac

RulRul 21(c), p..2.6.

to _______

tions, go ba)d~km studly
IPage -;?.hen repeat the
exercise. 53



Technical Report 129

SELF QUIZ -RUNNING LIGHTS

fbr each Running Light:
-select the graphic of the light
-write the name
-write the color
-write the location
-write the arc
-write the aim

(USE NOTE PAPER-DO NOT WRITE IN THIS BOOKLET)

3.f

1..

GRAPIC A GRAPHIC B (;RAPHIC C
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Self Quiz- Running Lights :2.I~istliet~( l.iglit 3. Malsthead ighit

Graphic A Graphic A
Color Whiite Color X%'hiite

ANSWVERS Location ov'ei thre and Location ahaif i d
Al ceniter. linle hlighier than forward
Arc 2250 lmst lieai lightl

1. Star-board sidelighit Aim leidalched toAr225

Graphic C 22.51 ahaf t beal m deId the to)

Color (;reel eithier Side. 22.5l

LoainStat-boardl
Arc 11l2.5,' Rule 2 1 a). ). 24.

Ait (lead ahecad to Rle2()il ) 4

22.50 ilviti beam

Rule 21(b), p). 24.f

(.rraphic B
Color Red *
Location Port(

Arcr 112.5<
Ah ilead iiheelid to

22.5.< cithacr Sidex

Rille :-)1) (. 1,24.24

-Repel ths ('X'rcie untl yo (an ecal the- cluielteitic f ahlgt~utol*adesl
- Nxtvo ~'il l'ili te h~u~ite'itisGtrapch Spciaih
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SECTION V

APPLYING RULES AND REGULATIONS

DESCRIPTION OF TASK CATEGORY

Rules are established practices or stated regulations that serve as
guides to action. They are frequently expressed as If/Then statements (i.e.,
If this happens, then do this). The requirement here is to identify situa-
tions that are subject to rules, select the proper rule, and apply it
correctly. Since rules are expressed through words, formulas, and equa-
tions, an understanding of the precise meaning of words in the rule becomes
important. Similar to the task category Performing Procedures, the rule
must first he remembered before it can be applied.

Six examples of objectives involving rule application are provided below
to illustrate the types of learning objectives representative of the category.

1. Given an American flag, an Illinois state flag, and a specific
command flag on poles with stands, ARRANGE them on a speaker's platform in
accordanct with U.S. Navy directives.

2. Using information from simulated personnel records, COMPUTE Active
Duty Service Dates (ADSD).

3. Provided a scenario concerning damage to a ship requiring implemen-
tation of damage control procedures, PREPARE a Damage Control Message in
accordance with U.S. Navy directives.

4. Using the outline contained in OPNAVINST 5500.1 as a guide, DESTROY
simulated classified documents.

5. Using procedures in OPNAVINST 3120.32, TAG OUT a Cutler Hammer
Elevator.

6. Given the depth, number of divers, and work to be performed for a
typical working dive, COMPUTE the compressor output necessary to sustain the
divers safely. The answer must be within ± 10 psi of the correct answer.

LEARNING STRATEGY

Both learning a rule and applying it are normally combined into a single
learning strategy. Individual words are defined that represent the key con-
cepts embedded in the rule. Then the rule is presented with the requirement
to restate the rule. To further clarify the meaning of the rule, examples
should be presented showing where the rule applies and where it does not
apply. Exar,,is also point out exceptions to the general rule. Opportunity
is provided to practice applying the rule to new situations. These situations
should be selected from a broad range of possible situations where the rule
does apply. Also included in the practice exercise are ambiguous situations
where the rule appears to apply, but does not. Correct solutions are provided
with immediate feedback and reinforcement for correct application of the
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rule. After two or more related rules have been examined and applied in
this manner, longer exercises are presented which provide practice in apply-
ing a number of related rules to a wide range of job-related situations.
Applying the appropriate rules in the context of an operational-like setting
not only supports the transfer of learning from the classroom to the job
site but also stimulates motivation for rule learning.

FORMAT MODEL

The format model demonstrates how to design instructional material
according to this learning strategy. The sample training task used in the
model which is presented next concerns the International Rules of the Road
for lighting vessels at night. There are six separately numbered pages in
this format model. Page 1 shows how to define the key terms used in the
rule and how to state the rule. It also shows situations where the rule
does and does not apply. Page 2 is an exercise in recalling the information
presented on type 1 pages. Applying a single rule is the subject of the
exercise presented on page 3, and the answers to this exercise are provided
on page 4. An exercise calling for the application of multiple rules and
the answers to this exercise are shown on pages 5 and 6, respectively.

Following the format model presentation, another example is provided
which shows how the model can be used to design materials for the task of
learning to use correct protocol for an enlisted person when saluting an
officer.
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FORMAT MODEL
APPLYING RULES AND REGULATIONS

A geiieral fonmat lowt ist' ill (lesigniiig trainling mlaterials to l Ieach t li e c(all andi ies iIfI h al)
plicat ioul of' thlese I-tles ill t~lptil jobi sittlatll l.

Rules and Regulations Formnat Model - Page I
I 'St tihis pa~ge Iiwiiiat to presentf a rule.

Tile piirpo~se of' this page formllat is to: - presenit a niemior , aidl, it' needed.
-le ill(th terilis, ill til I-tile. -silow~ Situtationis wihere tile rule1 applies.

- 1weseiit Ilie rule. -Sho0w sit tlitiS WhereC thle rule do O t aj() )

GiCe lnanw~ Of' ruLle
alld its source.

l Sine )c(ial tel ins
usil -iiile - oi- iiec(lCel

S- ~ to utiderstmid rtile.

.. , "... .~ ..- State thle rule1.

I -!v"'create a memiory aid whenl
whtis to berecalled i

easilv coiifiised w~ithI ot her
HIIIeioi'ized inifil Irnat iol.,

D escribe ty'pical
sit uatiolis 11,'here tilie

nII~I,*rtile ajpllies. Sampille

froni thle enitire ranige
_A of, sit ltlt ionls.

7 D~escribe thle illost

wheiiili Sitls1

mistakenily titik
thle riule appilies.

Undi~erlinie key words whiichi
will prompjt recall.

'Ise TAE( Report No. 6O. Use of* MNbemlollics in TI'ain irig Ala te'riols: A Guide fin'
T'el-/1it'a! Writers, fin- help) ill cr1eatinig memowry aidsi.
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Rules and Regulations Format Model - Page 2

Use this page t'wiat immnediatel ' folflowing eachl Use of the page 1 lbrmlat.

Thie puirpose of this page formiat is to:
- focus student attention to key words.
- exercise the students' recall of the mneaning of the rifle.

Copy the previous page. Then drop out key words that were
underlinedi on the previous page.

I~hhI III t K I K II
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Rules and Regulations Format Model - Page 3
Use this page tbrmat immediately after presenting a rule (page 1) and exercising the recall of

the rule (page 2).

The purpose of this page fbrmat is to present a number of examples which provide exercise in
determining:

- situations where the rule applies.
- situations where the rule does not apply.

Present a list of job related problems where the rule applies
and doesn't apply.

'R\Il I [

Modify the directions
,,. for your rule.

Ask if rule applies
and ask why only when
needed.

.. ,Create visual

. situations where
the rule can be
applied.

V -I 3 Ire. hn K
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Rules and Regulations Format Model - Page 4

Use this answer page format immediately after- presenting an exer-cise with page format 3.
The purpose of this page format is to:

- pr~esent answers to exercises.
- state directions for fitrther pr-actice, if needed.

-~ Recor-d coi-ecct

~ answers in those
instances w~helre
the I-tle app~lies.

Piectthis
direction oil

. .... .......... ... last answer. page
fo~r exel-cise.
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Rules and Regulations Format Model - Page 5

Use this page format after presenting a set of up to 6 related rules using page formats 1. 2. 3,
and 4.

The purpose of this page fbirmat is to give the student anl opportunity to exercise selection of'
the correct rule in typical Job situations, and to exercise correct applications of the rule.

d. 1% II P ,% I.' Kl h "

nKc gil S.

Use more pages if necessary to present a range
of problems for each of the rules.
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Rules and Regulations Format Model - Page 6

Use this page format immediately following each use of the page 5 format.

The purpose of this page format is to provide answers to the rule applications exercise.

Ii,

V,4 b

4

I,:

<,' . . V ...-. 0}

Present this direction~on last answer- lagc

ibr- exer-cise.

REPEAT THIS EXERCISE UNTIL YOU CORRECTLY APPLY
THE APPROPRIATE RULE TO EACH PROBLEM.
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EXAMPLE: HAND SALUTING OFFICERS

Learning Objective: Given a description of a situation involving an
enlisted sailor with an officer of the armed forces, WRITE yes for those
situations where a salute is appropriate.

There are several rules governing when to salute an officer. The
example contains a page layout for presenting two of these rules along with
a page layout for an exercise on rule application. Note how the examples
serve to further define the rules by showing exceptions. The complete
instructional module includes the remainder of the rules and a large
exercise which provides practice in applying the rules to many job-related
situations. The rules presented here were taken from the United States Navy
Regulations (1973), Basic Military Requirements, NAVTRA 10-iO--- (T77_ and
the Curriculum Outline for U.S. Navy Recruit Training, X777-770 (1982).'
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Rule 1. Salute Only When Covered and in Uniform - U.S. Navy Regulation 1009.3

IMPORTANT TERMS:

TERMS MEANINGS REFERENCES

covered headgear on, usually out- Basic Military Require-

doors ie-tmes, Glossary, p. 298

indoors in building, in inner Basic Military Require-
court, in open ments, p. 35
passageway between
buildings

RULE: Salute only when covered* and in uniform. *Not usually
covered indoors.

IMPORTANT: Make sure you can state this rule in your own words.

SALUTE

Typical Application Typical Application
Situation of Rule Situation of Rule

You are in uniform I- You are reporting for
walking back to the duty (covered) and
barracks when you you are approaching
see a captain the division officer's
approaching you on desk.
the same side of
the street.

covered, covered, reporting

You watch an You are standing the
officer enter the barracks security
boat you are on. watch.

covered, officer covered, (sound off
entering boat with name and rate.)

66



Technical Report 129

Rule 1 continued

DO NOT SALUTE

Typical Application Typical Application
Situation of Rule Situation of Rule

You are performing In ranks, outdoors,
clerical work the commanding
when an officer officer passes near
approaches your to your group.
desk.

-covered, but in
uncovered ranks

On a bus, you A woman in the Navy,
are standing, ~ .indoors with
covered, near to a headgear on, is
lieutenant and he addressed by an
makes eye contact. officer.

Wome in he Navy
covrd but remain covered
crowded area indoors.

6
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If Rule 1 applies to a problem:

- State WHY rule applies

If Rule 1 does not apply:

- State the exception

WHY Rule 1 WHY Rule I

PROBLEMS Applies/ Salute? PROBLEMS Applies/ Salute?
Exception Exception

You are in At mess, an
ranks as an officer
officer makes addresses you.
an inspection.

In a plane you You are record-
pass by a Navy keeping at the
lieutenant when Post Office
going to your when you meet
seat, and you an officer.
haven't taken
your hat off
yet.

You are standing You are outside
watch in a in a work
sentry box when detail,
an officer covered, and a
approaches. captain ad-

dresses you.
The man in
charge of the
detail is no-
where in sight.

Outside the You are at oars
Navy Exchange in a pulling
you (covered) boat.
pass near an
ensign.
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'PRACTICE

ANSWERS

WHY Rule 1 WHY Rule 1
PROBLEMS Applies/ Salute? PROBLEMS Applies/ Salute?

Exception Exception

You are in in ranks At mess, an uncovered
ranks as an officer
officer makes addresses you.
an inspection. NO NO

In a plane you crowded area You are record- uncovered
pass by a Navy keeping at the
lieutenant when Post Office
going to your when you meet
seat, and you an officer.
haven't taken NO NO
your hat off yet.

You are standing covered, You are outside covered
watch in a meeting an in a work and addressed
sentry box when officer YES detail, by an YES
an officer overed, and a officer
approaches. aptain ad-

dresses you.
The man in
charge of the
detail is no-
where in sight.

Outside the covered You are at oars both hands
Navy Exchange and passing in a pulling are occupied
you (covered) near an YES boat. NO
pass near an officer
ensign.
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Rule 2. Occasions for Renderinq Hand Salutes - U.S. Navy Requlation 1010.2

IMPORTANT TERMS:

TERMS MEANINGS REFERENCES

Officer Commissioned Officer U.S. Navy Regulations
of U.S., some Foreign
Armed Services, Coast
Guard

Detail Body of persons selected Webster's New
for a particular task Collegiate Dictionary

Pace 24 in. for woman Company Commanders' Guide
30 in. for man

RULE: On shore, salute all officers (and Company Commanders while in Basic Trainina)
on each meeting or passing near (6 paces) or when addressing or being addressed
by such officers.

IMPORTANT: Make sure you can state this rule in your own words.

SALUTE

Typical Application Typical Application
Situation of Rule Situation of Rule

You are over- You see the command-
taking a Navy ing officer's sedan
Officer on the (with lights on)

sidewalk passing near you.

passing near, (Say,
"By your-Teave, passing near
Sir/Ma'am.") _assing near

You recognize an You are in a small
officer who informal group when
approaches you, one of you sees the
but she is wear- commanding officer
ing civilian approaching and
clothes. calls "attention."

meeting passing near
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Rule 2 continued

DO NOT SALUTE

Typical Application Typical Application
Situation of Rule Situation of Rule

A Navy captain ' You are driving your
passes you on car and pass by a
the other side Navy commander.
of the street.

0~

too far away driving a car

You are part of You have both hands
a work detail. full when an
A lieutenant officer addresses
walks up to you.
your group.

only person in both hanas
4 charge salutes occupied
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If Rule 2 applies to a T If Rule 2 does not apply:

problem:
S Wob rul ems - State the exception

- tdte WHY rule applies

WHY Rule 2 WHY Rule 2
PROBLEMS Applies/ Salute? PROBLEMS Applies/ Salute?

..Exception Exception

You are guard- A chief petty
ing prisoners officer is
when an ensign Officer of the
passes your Deck, and you
detail, are requesting

permission tc
come aboard.

Aboard ship, A chief
you pass a warrant
lieutenant for officer greets
the second you as you
time that day. pass by.

You are about You walk past
to address a a Coast Guard
Navy officer officer who
(when covered). is in uniform.

You are part of A lieutenant,
a formation riding a
that marches bicycle,
by an officer. passes you.

You are playing After you have
football when a graduated from
lieutenant stops Basic Training,
to watch from you meet a
the sidelines. company

commander.

1 2 _ _ _ . ... . . . . .. .. ., , _..,,,1 _ III _I
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ANSWERS

WHY Rule 2 WHY Rule 2
PROBLEMS Applies/ Salute? PROBLEMS Applies/ Salute?

Exception Exception

You are guard- guarding A chief petty Petty officer
ing prisoners prisoners officer is is performing
when an ensign Officer of duty normally
passes your NO the Deck, and assigned to a YES
detail, you are commissioned

requesting officer.
permission to
come aboard.

Aboard ship, salute officer A chief Salute a
you pass a first time warrant commissioned
lieutenant for only officer greets officer when
the second NO you as you addressed. YES
time that day. pass by.

You are about Salute when You walk past Salute when
to address a addressing an a Coast Guard passing an
Navy officer officer. YES officer who officer. YES
(when covered), is in uniform.

You are part of in ranks A lieutenant, Salute when
a formation riding a passing near
that marches NO bicycle, an officer. YES
by an officer. passes you.

You are playing engaged in After you have not in
football when a athletic graduated from Basic Training
lieutenant stops activities Basic Training,
to watch from NO you meet a NO
the sidelines, company

comm ander.
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PRACTICE YOUR JOB

This exercise takes you through some typical situations.

* For each problem, if a salute is appropriate:

- State YES if a salute is called for

* If a salute is not appropriate

- State the exception to the rule
- State NO if a salute is not called for

PROBLEMS Exception? Salute? PROBLEMS Exception? Salute?

You are marchin You are waitinc
in ranks to the in a room with
galley when a other recruits
lieutenant when a captain
commander enters.
passes by.

You are outside You are stand-
in charge of a ing quarterdecp
work detail, watch (covered)
when your inside a
company building when
commander an officer
approaches approaches.
your group.

Walking over to When you are
the dispensary, playing base-
you pass an ball a Navy
officer officer stops
driving his to watch the
car. game.

You are covered While on
and a passenger liberty, you
in a Navy vehi- are covered and
cle when you in uniform when
make eye contact you meet an
with a captain, officer in a

crowded area in
front of a
theater.

During your You are
participation in uncovered in an
fire fighting oppn passageway
exercises, the between wings
commanding of a building
officer reviews when an officer
the activities. addresses you.
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PRACTICE YOUR JOB

ANSWERS

PROBLEMS Exception? Salute? PROBLEMS Exception? Salute?

You are marching covered, but You are waiting inside
in ranks to the in ranks in a room with
galley when a other recruits
lieutenant NO when a captain NO
commander enters.
passes by.

You are outside, You are stand-
in charge of a ing quarterdeck
work detail, watch (covered)
when your YES inside a YES
company building when
commander an officer
approaches approaches.
your group.

Walking over to When you are engaged in
the dispensary, playing base- athletic
you pass an ball a Navy activity
officer YES officer stops NO
driving his to watch the
car. game.

You are covered While on covered, but
and a passenger liberty, you in a crowded
In a Navy vehicle are covered and area
when you make YES in uniform when NO
eye contact you meet an
with a captain, officer in a

crowded area in
front of a
theater.

During your covered, but You are uncovered,
participation in engaged in a uncovered in an inside
fire fighting potentially pen passageway
exercises, the dangerous NO etween wings NO
commanding activity f a building
officer reviews hen an officer
the activities. ddresses you.
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SECTION VI

CLASSIFYING OBJECTS AND SIGNALS

DESCRIPTION OF TASK CATEGORY

Classification involves assigning an object or signal to a category
based on certain identifiable characteristics and then labeling it with the
category name. Objects or signals placed in a given category usually are
not identical--they merely have a set of similar characteristics; i.e.,
"sub" contacts in sonar returns may appear to be very different, yet they
exhibit certain similar qualities that mark them as "submarines." Knowing
the essential features which define a category and knowing how to distin-
guish one category from another according to similar features is the basis
of classification.

Three examples of classification objectives are provided below which
illustrate the types of learnina objectives that are representative of this
category.

1. Given video tapes of five accident victims and written descriptions
of their symptoms, IDENTIFY which victims are in shock. State your answer
by circling the case number of the shock victims.

2. Given 10 scope photographs of interceoted radar signals, IDENTIFY,
by labeling, the source radar as either early warning, surveillance, or
intercept.

3. Given five pictures showing the interior/exterior of a ship that
has sustained damage, IDENTIFY, by labeling, those instances which would
warrant initiation of damage control procedures.

LEARNING STRATEGY

In the classification format, the material is organized around critical
distinguishing visual features used in assigning an object or signal to a
category. The cues are presented and differences between closely related
features are clearly identified if these differences are important in the
classification task. If possible, the cues are labeled with terms that are
remembered as mental pictures rather than as abstract words; mnemonics are
used where appropriate.

Simple conditional rules in the form, "If you see .... then you know..."
are presented as guides to be used in classifying. Examples of many different
forms of the class are presented in pictorial form in the exercises in the
instructional module.

Early in training, students are given the opportunity to practice
classifying skills with a single category of objects or signals. A few dis-
tractors are added to increase challenge during practice. Later in traininq,
practice is provided in classifying examples from several categories at once,
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including those that appear very similar. Answer pages following the exercises
provide knowledge of correctness of response.

FORNAT NODEL

The format model demonstrates how to design instructional material accord-
ing to the learning strategy for classifying objects and signals. The sample
training task used in the classifying format model presented next concerns
recognizing light patterns of vessels at night in international waters. There
are six separately numbered pages in this format model. 7age 1 of the model
shows how to present the cues used in classifying objects and signals of a
specific class and also examples that demonstrate the range of objects or
signals that fall in that class. Page 2 is an exercise for recalling page 1
type information. Page 3 enables practice in classifying objects or signals
of a single class. Answers to this exercise are presented on page 4. Page
5 of the format model enables practice in classifying a number of objects or
signals into various classes, and page 6 provides the correct answers. How
to sequence these pages for effective learning is also described.

Following the format model, an expanded version of material covering
the same task is provided.
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FORMAT MODEL
CLASSIFYING OBJECTS AND SIGNALS

A general fbrinat for use in designing training materials to teach the r ecognition of'signals on
equipment displays, or the recognition of objects or conditions in typical job situations.

Classifying Objects and Signals Format Model - Page I

Use this page tiort-at to initially present the cues used in recognizing and classitving a specific
type signal, object or' condition. A page like this is created fli' each diflerent class to be recog-
nized.

CUES.RWRN

Present just those Cues
that are used in classifyving
the object or ev'ent.

________________________________________________Underline kvY w'ords.

Create self'directions,
_____________________________________________i.e., easily remienbered

EXAMPLESrules, as guidles ill
classifying.

Modifyv the djirect ions

classitfying task.

Make sure v'oi illustrIate
________________________________________________________________each of, the conditions listed

abov~e in -IlF YVt)1 SEE,
'III1EN Y( H KN( )3V''
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Classifying Objects and Signals Format Model - Pag,

Use this page format immediately following each use of the page 1 format.

The purpose of this page format is to:
- focus student attention on key words.
- provide students exercise in the recall of classifying cues.

Copy the previous page which presents how to classify an object
or event; then drop out key words that were underlined on the
previous page.

EXERCISE TRAWLING
CUESr .
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Classifying Objects and Signals Format Model - Page 3

Use this page format immediately fiollowing each Use of the page 2 finlat.

The purpose of this page format is to:
- present examples of a single class of'signals, objects oi ctn(lit ions to be ClaIssified.
- exercise the students in uIsing the classifyin g cu~es to r~ecognize instances of a single class of'
signals, objects or conditions.

List questions that ar~e
appirop~rate fi the classifying p)rolblem.

Present 1maliv
PRACTICE TRAWLING dificient is

. .. Of the ol )jct or-
event lheing

classified.

Ilud'lie I or, 2

0 0 views5 that ztre
inot of the c'lass
heing .-t11icde~.

0
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Classifying Objects and Signals Format Model - Page 4

Use this page immediately fbllowing each use of the page 3 format.

The purpose of this page format is to present the answers to the exercise presented with the
page 3 format.

Copy the exercise page, and add the answers.
Where possible, annotate or enhance the image
to make the correct answer more apparent.

P ACTICE TRAWUNG
AN WEE

itA
Present directions

st re;Sing 'epetition.

82
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Classifying Objects and Signals Format Model - Page 5

Use thlis page ill two sittuat iolns:
(1) after usinig page 1, 2., 3, and 4 formats wi'tth two classes.

anid
(2) afierti sinig page 1. 2., 3 and 4 formalts w~itlh all (or a niaJor ;et ot classes).

Thie imiI)ose ofthdis paige is to) lwescI tw Y'O xes oil exercises:
* Pair Exercises - to exercise thle studenits inl recallinig tile cueCs ald ulsing t hem~ ill rVC( gliZinlg

ifltalices of, two (lasses.
* Large Exercises - to present sinmlir' exercCises co0Vering1 11aNv Sel);ltat classes.

Create at scenlario oif, a

PRACTICE YOUR JOB Job situoat ion inl Xvhich

thle skill w~ill hec

Create ircin to

Ia s k.

0 0

0

Select at broad rangc (0,
vicews froml ear-lier.

8 exercises. Add inew
views. 11resent views'
inl a iraldom ordeor.

Us'e mlore parges it' necessary
to present at raigt.e of' viecv5 of, all
ol )ject 5 or e'vents b einrg classiftied .
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Classifying Objects and Signals Format Model - Page 6

Us,,e this p)age inimediatelY after tile ulse eachl instance of' thle page 5 formait.

Tile I)tt1,Pose of' this,, Page is to present the aniswers to thle exercise presented with tlic ;Igt-
tbruit.

Place an answer p)age immllfeiately
iiollowing each pr-actice paige.

ANSWERS PRACTICE YOUR JOB f

and ad te xriseVT,

xxVlielc Ja(Issilhl. 11tlwiate
oi- enhlance the itmeto

An~g . iake thle correct a nswcit
miore~ appIarenit

lot c*-.im
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EXAMPLE: CLASSIFYING VESSELS ACCORDING TO THEIR VISIBLE LIGHTS

Learning Objective: Given a picture of the lights of a vessel in inter-
national waters as seen from a distance at night, IDENTIFY, in writing, the
activity, direction, and other general characteristics of the vessel.

This example presents part of an instructional module designed to
teach recognition of light patterns of vessels at sea. Navigation Rules,
International-Inland, CG-169 (1977) is used as a reference. The complete
instructional module presents a large number of categories of vessel
activity. For the purpose of this example, two categuries with accompanying
exercises are sufficient. A longer exercise providing practice in classify-
ing two categories at once is also presented. A self-test which covers all
categories in the entire module is appended.

R5
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CUES VESSEL UNDERWAY

1.. Masthead light 2. ___ Seon _mstea_ igtbati

NOTE: Thes ntse il ie lights from ofencale

3. Sieihs4. A sternlight ..running lights".

It' Youl See. .. Theni You Kniow%.

1. Two masthead lights anid on-e or two vessel is uziertay . probablY 50 meters or
sidelights,. more inl lenigth.

2. Onie masthead light lower thanu the other heaided inl directioni of' lower light

and onie sidelight .. (red sidelight - headed left)
(greeni sidlelight - heaided righ!t

3. Onie imasthead light anid 2 sidelights .. heaided toi~'ard .%oil
(less thanl 50 mleters; inl lenlgth)

4. Onie imastheaid light over the ot her and two heaided toward vou
sidelights . . . (mlore thant 50 mleters inl lenlgth)

5. ( )ne white light -ino ot her lights, .. Vessel imay he heaided a fr~om Y(ou.

NOTE: Iffa vessel is underway and nlot *NOTE: Sigl whiite lights, atre conthisinig.
engaged inl a special aictivitv, the The ,1 'i %ay mean a valriety, of, sittul-
light displays aire the same whether tionls. Appr~loalch with catutionl.
it is maklng wav or not
makii-ng way .

EXAMPLES

Idetitfy the thllowinig ais You view thle v'essel's lights fhoimn dilerenit anlgles inl the pictures helow:

1.Vessel's alctivity? 3t. Vessel's healdinig?

2. Is it Lnlr'a?4. Is it 50t or miore mieters inl lenigthl
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EXERCISE VESSEL UNDERWAY
CES

NOT: hes lghsae tligh aalle
than____ firs vssllssta

NOTE You see. al then light rooon

sidligts lih is moske il aengttain

2. ( )e mastead liht lowr thanthe oter heaed indirect ion f______ ih

andonesi~eliht N TE sid el ts eade _____ cale
(gee s4elgh A iheaded

3. Tw)o masthead lights and 2 sidelig ts.o headed is______ - . rbbyU:ee' f

sieig(..Iloessta ill rel l t ernleg.

4. O ne masthead light lower thaie otherto headed ill______ dieto f ih

~~~~~grelsidelight (mr thn eeidegh

5. nie w~hite light -no other lights ... Vessel mlaY he headed ______frohi Youi.*

NOTE: If a vessel is ________and not *NOTE: _____white lights are conifusing.
engaged l it spewcialI act ivity, thle The'. mlay * vneal n a variety of, sittua-
light d isplays are tilue ______whethle r t io ls. Appj ro ach with ICautio n.
it is M'___ ___ o __
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PRACTICE VESSEL UNDERWAY
I iittions: \Ictttailk describe flit, toiio()\%itig foi vach vc:,wi N-ii'w:

(It it is lnt, skip (pltsIVotis :' 3. .* " 41

2.Is it itinltiwav?.

W.\Vhut is its iiiadiing?

(:1.(k N-m desciiptioii onl Owi fle(t page' aller (.IL 1 sittililili. lio >kip artoni flit,' pgt- I,,

a\vid sctiln.ig tin(' ail.'Ie 1(o flio nl xt sitti Itonl.

4 56

8 9
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PRACTICE VESSEL UNDERWAY
A N SW ER S_______________________________________________

13

1 1t'dlifl t~owar'i(1 VIt HeIadling I et I iiI 1tIgt

50) meiter"; or lii it 501 tncturs or nwi1 ri 11t11 ncc

4 5

Noni -examt tipIc I
I hit liii g hiti lel i I Xmv;Itd 'I ii 4l!! m

Ix thl 50 mcer UldcI

Ymv________200______ I I

7B

1! Il fei or .,hi v Lus f l 50 icc ' lw c 1, u m

N(OTE: Single while ligis ItT l itlsiiig.
Ihev call b 1

W ) Vessel tlicrwavI lit tlt ( All corrtt(L (;o to .
daw'v frotii ' oil: (2) Anichor light, onl
Wt'ssel less thl i 50) ol 'ier (M) Atlo Mt ti ~issed1 stom e?

l igh oi il vessel 50) ii teIs or moi it (ectond kcilt I"-8
illttuir light mt asked b' vetsselI .1~ tiIjg

St tj wrsIti let ti e). 2) D o this exctivst itgiii.
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CUES AT ANCHOR

1. Vessel less than 50 mneters: 2. Vessel 50 mieters or miore:
one all-round white light Two all-round white lgt

(higher light indicates bow)

NOTE: By definition, all-round lights 3. Vessels of 100 mieters or miore must
show an unbroken arc of' 360 degrees igtdecks: less than 100 mneters, mnax

light decks.

[1' Youi See... 'Then Youi Know.

1. One white light Vessel nmat be at anchor, less than 50 mieters
in length.

NOTE: Single white lights are conthising.
Tile%, mna * indicate v'ariOuIS things, and 1
shouild be appr'oached withI cauition.

2. 'rwo white lights Vessel at anc'hor, 1 )robabl3y .70) nete:'s or More
inl lenigth.

3. one light higher Vessel's direction ( higher light indicates
how).

EXAMPLES

ldentif'N thle tihllowVing as youl view the vessel's lights~ 1roni (lift( : t aingles inl the pictui'es below:

1. Vessel's activ'itv" 3. Vess"el' heading'

2. J.,; it inaking wax" vi ) im:: :s::lnt
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EXERCISE AT ANCHOR
CUES

1. Vessel less tihan 5(0 meters: 2. Vese 50 melts or more:

NOTE: liv (deinition. all-roundh lights :1. Vessels of, meters or more
slhow~ an umnbroken arc of' degrees d_____(ecks; less than 100 meters, may

light decks.

It' Yolu See. . . Then YOU Know.

1. 01ne white light vessel ma ,av be at am icho( r, _____tan 50 mmmet ems
inl length.

NOTE: Single w~hile lights are conmtsing.
11)v ' IniaI, indicate' vaI'jowi thinigs. ;Ill(

shotildl be applaliledl with cauitionl.

2. T'owhite lights Vessel at anchomr. 50 meters or nm re
ill length.

3. ()Mie light higher Vessel's Clight inicaltets
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PRACTICE AT ANCHOR

'1 (It it is niot, skip (Ilt'ici~mb, . .&41

Is it ili~'~;v

3. WVhat is' it' livm illg2.

.1. Is it 50 ()1. 1 ) 1 leits l II I l lh11.'

C heck Nir dii' ihtitm ii(l tilt, hntx page~ Ater v(l h sltimtfi(,l. bult Ski1) diindl t i l

00

7 92
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PRACTICE AT ANCHOR
ANSWERS

13

Cannot determine* Anchor lights Anchor lights
Hieading right Hteading left
50 meters or mort 50 meters or" more

4 )

Anchor lights Anchor lights Anchor lights
Heading left Heading right ltea ding left
100 inetes or mole 50 meters ot ' nor i0 etes or Iorlli

mCannot de termin Non -,,mp Acor lights
U ndera Headin( hg left
lieading right Itt) Illtts or Illit
I ess than 50 meters -

NO TE: Single white lights are confusing.
They call be: (1) running lights of a All t'rre't't. (o to p). 94
vessel headed away from vou; (2) anchor
light on vessel less than 50 meters; (3) Missed some?

Anchor light on vessel 50 meters or mo(rt
(second anchor light masked by vessel's ) s ' 9-

supierstructtire). 2) )o this exercise agaii.
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PRACTICE YOUR JOB

You arc stantding watch onIt the bridge--it is late at night and ' our shipi is altraching a \il'" YIt,\
harbo)r. 'ITell the ()()D) the' 1,1()\vin1g iah0ut ech-1 OfI' VCht CI Y0sel 11( sight ch :

1. W\hal is 11tt \vts ...Vs acti\'it\-'? 3. W\hat i, its ]xt dn',:(i

2. is it m aking xvad\". 4. Is it li( i'ii. m, f l't'.

2 3

0
0 0o

0

4 5 6

08

00 0

* S

0

q::4
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ANSWERS PRACTICE YOUR JOB

2 3

Anchor lights Running lights Cannot determine,
Heading left Heading right
50 meters or more 50 meters or mole

4 56

Anchor lights Running lights Running lights
Heading right Heading left Heading toward you
50 meters or more 50 meters or mole

8 9

Cannot determiie'' Running lights Running lights
leading left Heading right
50 ilet'el's or more Less than 50 lIeters

NOTE: Single white lights are cmlllsing.
The'v can he: (1) Running lights ot'a
vessel heade(l away tiom vot: (2) Anchor
light on vessel less tIhan 5(1 illel'ls, (3)
Anc1hor Igl Oilt on vessel 50 Ii le('|It S I" 111o1 

(second anchor ligh masked Ic vessel's
su eir' " m mt Ilre).

It'you i1issed llV aiiswers i,0tllll 1 1()t (:tleS and plla('ti('(' unt\il'ori Cai (|esCrile the sillaIlls '(VlT('t'

and! easily.
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SELF TEST

DIRECTIONS: Use ans'er sheets provided

(1) In Column 01, mark the vessel's activitY.

(2) In ColtInm 12, mark the vessel's healing.

(3) In Column q3, mark whether the vessel is making way ( I ,t making way.

2 3

8 9

0 0

j, -I,

4 5 6

0I I I-
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SELF TEST (Continued)

* DIRECTIONS: L'se ansiver sheets ri ided

1) Ini Column 71, mnark the vessel's activilY.

()Ill Columin .q2. mark the x-cssel's hecading.

(3) Ill COIlumn1 73, mark whether the v'essel is making xvaY 001no making wx

10 11 12

f3 - 14 15

16 17 18

*1. re
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SELF TEST (Continued)

DIRECTIONS: Use answer sheets )rovidtd

(1) In (Colunin 71, mark the vessel's acti\it '.

(2) In ('oltnn q2, mark the vessel's heading.

(3) In Cuolumn .73. mark whethtr the vessel is making way m, n,t making way.

19 20 21

22 23 24ot.

25 26 27
' 0 0

0

L ~

op,
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ANSWERS SELF TEST

.3

Making wa% Not making waY Making wa.%
Heading r-ight Heading r-ight Heading awaxv 'l01 "rot L'(l
50 meter-s or mor-e 50 meter's or, minue Obstruct ionl port

45

Fishting Rutnning lights Submarine
Making way Uli1(er- way LU nderxx'av
H eading to%%ar'd You H eading left Heading r'ight

50 meti' or, iure

(.onst ra ined Arhofchadimg toWlii'(i voti
Underway Heading leli Towx less t han :20(0 mleter's
H eading away fr-oml Vol 501 Ieter's or. m1oi'e To w ing vessel less than

1 50 metter-s
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ANSWERS SELF TEST (Continued)

NoTllt une commafnd Runn11inig lig!L. IDtcdgiiig
.Making way' U ndcrwav NoIt making x'av
Heading right Heading right 11ciding ('

50 nmeters orI molr' ()hstuctjuv

[13 14 [15

A~nchiored (2 1 i i dV I Trawill
single 'hite light la " Headhng left Ma kim. x\ w
meanill Seve~ral thIa Tow lg x'essel It's> thl II dinlg tIghtI

in mter's I t uzi5 in t
TOWx leSS than :20(1 mlt'ler

16 1_ lB

Hleadinig t';l".Ir %'(Ill Ileatling toward tii l fia'u lf
Less than 50 meitters5 Less t I lan 50_ lnot'' ___________________________
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ANSWERS SELF TEST (Continued)

19 20 2

Not underCI command Trawling Towving
Making "'av Making way L'nderwNay

I Heading toward Y ou Heading right Heading awaxy fromn von,

22 2324

Fishing Constrained Restricted ahilit 'v
Not making way UnderwaY Making waY
Heading (?) Heading left I leading tolwardl vonl
Gear' extended ()50 meters or more 501 meters or miore

25 26 27

Aground Restr icted abilitv Running lights
H-eading left Making way UnderwaY
50 meters or mnore Heading left Heading right

50 meters o1' more 50 meters or more
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SECTION VII

RECOGNIZING AND DRAWING SYMBOLS

DESCRIPTION OF TASK CATEGORY

This task category is concerned with identifying and naming graphic
symbols, such as those used on engineering drawings and weather charts as
well as insignia used by the military services. It also concerns writing
the proper symbol, given the name or meaning of the symbol. Use of the
format models is suggested only for nontrivial learning tasks where many
symbols are imbedded in large interrelated sets which are meaningful in
specific job contexts. Identification rather than interpretation is
emphasized.

Five examples of learning objectives which illustrate these systems of
symbols are provided below.

1. Given the 100 symbolic numbers for special types of Present Weather,
DRAW their graphic symbol.

2. Given a sheet containing various electronic symbols and schematic
diagrams, CIRCLE those representing integrated circuits and simplified sche-
matics to a criterion of 80 percent accuracy.

3. Given a color illustration of navigation buoys, LABEL each by name.

4. Given a simplified schematic diagram, LABEL the Triac symbols.

5. Given a list of line markings from MIL-STD-1247, and a list of
lines (i.e., fuel, oil, hydraulic), MATCH the line to its appropriate markings.

LEARNING STRATEGY

A list of relevant symbols is created together with the meaning asso-
ciated with each symbol. The list is divided into subsets if it is long and
the material is complex. Within any given list or subset, the most difficult
symbols are presented first or last, where the likelihood of recall is greater.

Mnemonics such as imagery, rhymes, acronyms, acrostics, and stories are
invented to associate the symbol with its meaning. Mnemonics which cause an
emotional reaction are especially helpful.

Practice drills are provided enabling the rehearsal of associations.
The first exercises present small manageable sets of symbols with appropriate
feedback to ensure efficient learning. As training continues, the symbols
are repeated in exercises, and the number of symbols in an exercise is
increased. The goal is to achieve the recognition and naming of all the
symbols in the objective accurately and quickly. Within these drills, symbols
are presented in random order so that symbol position in a set is not used
as a prompt for recall. Exercisec should be distributed over time if the
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material is difficult to learn. When both symbol recognition and symbol
drawinq must be learned, separate exercises for each should be created.

FORM4AT MODEL

The format model for recognizing and drawing symbols demonstrates the
symbol learning strategy. There are two pages in this format model. Page 1
of the model presents a set of symbols with meanings and associated memory
aids. It also presents an exercise for practicing the recall of the symbols
and their meanings. Page 2 of the model presents a longer exercise made up
of the symbols contained in the shorter type of exercises. The symbols used
in the format model are the badges for U.S. Navy Aviation ratings.

Following the format model, two examples are provided to show how the
model can be used to design materials. The first example is the complete
instructional module on the recognition of U.S. Navy Aviation rating badges.
The second example is an introductory exercise in coding and decoding Morse
code.
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FORMAT MODEL
RECOGNIZING AND DRAWING SYMBOLS

A general format (br use in designing training materials presenting symbols that must be
recognized and their names recalled.

Recognizing and Drawing Symbols Format Model - Page I

Use this page fbrmat for each group of 4 to 7 symbols.

The purpose of this page format is to present:
- symbols and meanings.
- memory aids.
- directions Ibr study.
-practice exercises.

Use TAEG Report #60, Use of Mnemorics in Tr-aining Materials:
A Guide'for Technical Writers, for help in creating memory aids.

', -1' thltell - n 4 u -V w lh n. 6 , el o

Modify directions fbr
0 m mmv yvour type of symbol.

l'r, |P- .'ll . v ld A- %1.\, ah ...t' m awu

MAC N.1. Select 4 to 7 symbols
[RAINING D,,,, .......-1), for this page. If youI)IVICI-1 nu-e

have more symbols, make
, ,n ,, ,. .... I ..... . .additional pages.

( 1ROINANCIA)AN

,..... .R,,.: A ........ "| ......... Place sim ilar sym bolsFhtannext 
to each other.

.......n.l.. , I- --Place most difficult to
thAiti,,, Art.,i Tchiciaf. remember symbols in the

TECIINICIAN keli then top or bottom position
in list.

" rntmplee thie r Work quickly -think (if atwers rather
thanl \-,rlihern d-own

" nv mr auis tol rer'all erach rating

tugp wk up the answer ahove only when
needed

* prairt-ing untill von (an nami- eatch * For each nr-w try. kk at the hmd et ina

£Make sure each symbolappears at least three Directions should mention
times practice and change of order.
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Reognizing and Drawing Symbols Formal Model - Page 2

Use this p)age formiat f'(i- lar-ge exercises that comlbinle thle sym1bols fl-i'o 3 smlaller- exer-cises bas-
ed onl page I of synibol formnat.

Thle purpIose of this paige formIlat is to j)r-ovi(1e:
-dir-ectionls for. Ii'a(tice.
- repeatedl pr1actice.

- esenitationl of anlsies.

Select about 20) SN'mhlols fbi' this lar-ge exercise. Make sore sonic sv'ibls
tfr(Il 3m ach of tilte preceding smiall exercises areC includ ed onl this

p~age. ii you hla e mloret thlan 20 sYnibols. nmake additional pages.

PACTMc YOUR J

- -Z Cr-eate a job-r-elated
- ~ - _______ - -5(enlal 10 thlat calls.. fbr-

~ '+' ~'~~' 1'elliemiblring thle s'illbols.

-~ ______ ake sore each symibol
*.. ........ ±±. :~ ~. -al)lwarls at least thr'e

-iK - iK - timles.

1. nd I ,.l i c ng r- I, r.k i h, k b , . .

."..'I-d I'lodify' dir-ections foi'

ANWERS YOUl' IV )C of symbllol.

%11 Al ~ rcr A - . h......

A-m.I %1..r Al rrrr0cr .Ali

Ix Hi ArsnVn~y'si

WKrrirrrsrr * Ar~rrrcrckrr logical 0 )rde ix if tlhem'e

'44 I~.~'rciir 'Mm" \Vl is .I~crir-N., i 5one.

106



Technical Report 129

EXAMPLE 1: U.S. NAVY AVIATION RATING SYMBOLS

Learning Objective: Given the insignia for all U.S. Navy Aviation ratings,
verbally STATE the proper name for each of the ratings.

There are 17 Aviation ratings. The example to follow is a complete
module which presents three sets of five to six ratings with accompanying
exercises. All 17 ratings are presented at the same time on the composite
exercise page.

1
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* Learn to recall the rating * Use the memory aids to
of each badge. help you remember.

BADGES MEMORY AIDS RATINGS[ 1 ] Guns aimed - ready to FIRE Aviation Fire Control
Technician (AQ)

-d Keys to the STORE Aviation Storekeeper (AK)

W Light through the Photographer's Mate (PH)
PHOTOGRAPHIC lens

i ADMINISTRATION requires Aviation Maintenance
MAINTENANCE records Administrationman (AZ)

Use hammer to repair Aviation Support Equipment
SUPPORT EQUIPMENT Technician (AS)

EXERCISE

Complete this exercise. * Work quickly - think of answers rather
than write them down.

Use memory aids to recall each rating * Lx)k up the answer above only when
badge. needed.

Keep practicing until you can name * For each new try, hk at the badges in a
each rating badge qoickly and correctly. difleirent order - like backwards.108
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0 Learn to recall the rating of each * Use the memory aids to help you
badge. remember.

BADGES MEMORY AIDS RATINGS

The world is criss-crossed Aviation Electrician's Mate
with ELECTRIC power lines (AE)

Anchors are on boats Aviation Boatswain's Mate
(AB)

Two hammers use by Aviation Structural
MECHANICS MECHANIC (AM)

W Microphone of an AIR Air Traffic Controller (AC)
TRAFFIC CONTROLLER

Parachutes are AIRCREW Aircrew Survival Equip-
SURVIVAL EQUIPMENT mentman (PR)

Weather symbols are plotted Aerographer's Mate (AG)
by AEROGRAPHER'S MATE

EXERCISE

Complete this exercise. 0 Work quickly - think of answers rather
than write them down.

Use memory aids to recall each rating badge. 0 Look up the answer above only when

needed.

Keel) practicing tintil you can nanc ca,]c For each new try, look at the badges in a
rating badge (tuickly and correctly. (|itfkrent order - like backwards.
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0 Learn to recall the rating of each 0 Use the memory aids to help you
badge. remember.

BADGES MEMORY AIDS RATINGS

Propellers and other Aviation Machiits Mate
MACHINES repaired iy (AD)

MACHINISTS

Gears make TRAINING Tradev'man (TD)
DEVICES move

Bomb is handled by an Aviation Ordnanceman (AO)
ORDNANCEMAN

Electrons in ELECTRONICS Aviation Electronics
Technician (AT)

Orbiting electrons indicate Aviation Antisubmarine
OPERATOR in Antisub- Warfare Operator (AW )

I ~ Imarine Wartarie

Arrow shows ASW sensors Aviation Antisubmarine
that look deep if Warfare Technician (AX)
TECHNICIAN keeps them
working

EXERCISE

* Complete this exercise. 0 Work quicki - think of answers rather
than write them down.

* Use memory aids to recall each rating
badge. * Look up the answer above only when

needed.L00 .WSWI - miU I --

* Keep practicing until you can name each * For each new try, look at the badges in a
rating badge quickly and correctly. different order - like backwards.
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PRACT E YOUR JOB

Situation: While walking along a pasagewayV you pa,; by petty officers wearing each of
these rating badges. What are their ratings"

-W -W0b -WK' mdo

2i

_ 1?I

-Complete the exerci -above :vhicl contains * Work quickly - think ofanswers rather than

all 17 badges4 write them _on.

SUso memory aids to recall each rating badge. * Lix)k tp tle answter below only when

needed.

ANSWERS

**H Aviation Electrician's Mate (AE) .z , Aviation Elect ronics Technician (AT)

I Aviation Boatswain's Mate (AB) , Aviation Antisubmarine \Vaxtire
-" Oplerator (ANV)

5* Aviation Structural Mechanic (AM) ,4w 0Aviation Antisubmarine Wartre
Technician (AX)

Air Traffic Controller (AC) d Aviation Fire Control Technician
(AQ)

Aircrew Survival Equipmentman Aviation Storekeeper (AK)

(PR)

Aerographer's Mate (AG) l'hotographer'sMate(PH)
Aviation Maintenance

Aviation Machinist's Mate (AD) 'a.b' Administrationman (AZ)
Aviation Support Equipment

I' Tradevman (TD) Technician (AS)

4 Aviation Ordnanceman (AO)
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EXAMPLE 2: INTERNATIONAL MORSE CODE SYMBOLS

Learning Objectives: Given random letters, numbers, and punctuation marks,
WRITE the Morse code equivalents; and given printed Morse code symbols,
WRITE the meaning of each.

There are 43 symbols in Morse code. They can be divided into seven
sets with six to seven symbols hi each set. The example presents two of the
sets of symbols for initial exercises and then the symbols are combined on a
composite exercise page. These pages adequately demonstrate the use of the
format model. The remaining five sets of symbols are constructed in the
same manner.

Note how the exercises give practice in both sending and receiving
Morse code.
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0 Learn to recall the definition of each symbol. 0 Use the memory aids to help you remember.

DEFINITION ' MEMORY AID SYMBOL

LI UNIFORM insignia , ,

V VICTOR in boxing _

N NOVEMBER turkey

D DELTA jet and 2 clouds ________

B BRAVO! Play 3 notes again! IoJ* - * *

J JULIETT

EXERCISE

* Complete these exercises * Work quickly-think of answers rather than
write them down.

* Use memory aids to
- recall each symbol 0 Look up the answers only when needed.
- recall each notation

U V N J B V - * - - - -

J V N V • o " - * - - • ---

N D B J D -

* Keep practicing until you can name each symbol * For each new try, look at the letters or symbols
and letter quickly and correctly. in a different order-like backwards.
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* Learn to recall the definit.,, of each symbol. * Use the memory aids to help you remember.

DEFINITION MEMORY AID SYMBOL

MIM Note: M I M

DU Note: D U

KN Note: K N

KK Note: K K

AAA Note: A A A

/ XE Note: X E

? IMI Note: I M I

EXERCISE

* Complete these exercises a Work quickly-think of answers rather than
write them down

* Use memory aids to
- recall each symbol o Look up the answers only when needed
- recall each letter

114. .. . . ... .. . . .. , . ..... . .., a ld l. .
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PRACTICE YOUR JOE

This exercise is part of the training tbr jobs that require you to both read and send messages in
Morse Code.

U j - D ( v N H

/ ?) V B N U -. o (

?/ D B V N (

D -.. J U / ? . ) N

" Complete the exercise above which contains all 0 Work quickly - think of answers rather than
13 symbols. write them down.

" Use memory aids to
r Look up the answer below only when needed.

- recall each symbol

- recall each letter (notation).

ANSWERS

U . B " *.• ( ---

V *.• o J o"" ) "e ''o"

N i
O 
* e- sO O-

I  
* O i O - *

D o .**o o / ** O i

115



Technical Report 129

SECTION VIII

OPERATIONAL EVIDENCE OF THE UTILITY OF THE FORMAT MODELS

This handbook provides models for technical writers useful in
formatting technical information for training. Many of the elements of the
handbook have already been tested. Instructional materials based on the
models have undergone field trials, and school personnel have used the
models to create materials. The success of these endeavors suggest that
these models are of value in creating instructional material for military
training. Recent specific uses of the models in field settings are
described below.

USE OF THE MODELS BY AUTHORS IN THE FIELD

The first field activity to use the models in designing instructional
materials was the Technology Training Division of the Consolidated Navy
Electronic Warfare School at Corry Station, Pensacola, Florida. Two models,
Recalling Facts About Equipment and Performing Procedures, were used to
prepare job sheets supporting the AN/USM-425(V)1 oscilloscope training
(Rotzer and Tornow, 1982). Excerpts from the job sheets are presented in
the appendix. Results from student evaluation questionnaires indicate that
the materials have been well accepted. However, formal comparisons between
the formatted materials and the former method of instruction have not been
undertaken.

Another learning aid, based on the Performing Procedures format model,
recently has been authored by a subject matter expert in the Helicopter
Antisubmarine Squadron One in Jacksonville, Florida (Pulos, undated). The
materials, some of which were presented in section III of this report, are
used to teach the procedure for establishing initial control settings for
the AQS-13E Sonar in the SH-3H aircraft. Both students and instructors have
expressed great satisfaction with the materials. Terrell (1982) cites this
as well as some time savings:

Instructors report that prior to use of the training
aid, beginning students required 20 minutes to perform
the control setting checklist for the first time. With
use of the training aid the same procedure is performed
for the first time in less than one minute. Student
reactions include favorable comments regarding the use
of visual information in the training aid. They also
remarked that the opportunity to practice the checklist
on the paper mockup gave them a lot of confidence in
their ability to perform the procedure on the first trial
in the helicopter (p. 23).

FIELD TESTS OF MATERIALS

Preliminary versions of format models have been formally compared to
traditional methods of instruction in four classroom situations. In these
various field tests described below, materials were constructed by TAEG mem-
bers with the assistance of subject matter experts.
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RECOGNIZING AND DRAWING SYIBOLS. An evaluation of an expanded version of
the symbol learning format model, described in Ainsworth (1979), was conducted
at the Signalman "A" School at the Naval Training Center, Orlando, Florida.
The set of symbols selected for the study was the International Morse code.
Learning aids constructed according to three symbol learning format models
were compared with traditional narrative materials. The use of the symbol
learning strategy incorporating both drill and practice and mnemonics created
the greatest enhancement in the performance of students. The most significant
gains were made by students of average aptitude. The learning aids virtually
eliminated performance differences resulting from variations in aptitude
level after 4 hours of practice. The basic operations used in this format
were condensed and incorporated into the symbol learning format presented in
this handbook.

PERFORMING PROCEDURES. An evaluation of a preliminary version of the Perform-
ing Procedures format model, described in Polino and Braby (1980), was con-
ducted using students who were undergoing or had just completed training in
the Basic Electricity and Electronics (BE&E) course at the Naval Training
Center, Orlando, Florida. The procedure involved calibrating the probe of a
Tektronix 545B oscilloscope. This included sequences for initiating power
and obtaining a waveform and for probe adjustments to obtain the waveform
shape for correct calibration. The procedure format was superior to the
traditional narrative and graphics job aid formats tested when the goal was
to have students accurately perform the procedure from memory. Superior
learning was still evident after a 1-week retention interval. The method
also required less hands-on equipment time than traditional methods to accom-
plish this type of training task.

The most recent evaluation of the Performing Procedures format, described
in Scott, McDaniel, and Braby (1982), was conducted at the Helicopter Antisub-
marine Squadron One (HS-1) in Jacksonville, Florida. Student pilots were
required to learn cockpit procedures prior to practicing them in the cockpit
procedures trainer (Device 2C44). A procedures training aid for the SH-3D/H
Normal Start Checklist (Braby and Scott, 1982) was constructed using formats
similar to the Procedure format model. This training aid was compared with
the traditional materials used by HS-1 for this task and the result was supe-
rior performance by students using the training aid. These students required
fewer trials to attain acceptable levels of proficiency in the cockpit proce-
dure trainer. Fifty-three percent of the students were certified as profi-
cient after their first check in the trainer (as compared to 12.5 percent
for those using the traditional materials). Variability in performance among
students was significantly reduced.

OTHER FORMATS. In addition to the above, the remaining three format models
described in the present report are currently being field tested in the
Quartermaster School in Orlando, Florida. Learning aids have been constructed
to teach Rules of the Road for the lighting of vessels in international waters.
The package is divided into three modules. The first teaches the system of
lights and their names according to the Recalling Facts About Equipment format
model; the second teaches rules for lighting according to the Applying Rules
and Regulations model; and the third teaches how to identify characteristics
of vessels at night by their lights according to the Classifying Objects and
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Signals model. This instructional package was informally tested prior to
the field test. In this preliminary tryout, low aptitude students, who had
been set back in the QM school due to academic failure, learned the material
to an acceptable criterion after one time through the modules. The more
detailed field test currently underway will compare the formatted material
to two kinds of self-paced programmed instruction in order to determine their
relative instructional effectiveness.

All field test evidence to date demonstrates conclusively that the format
models promote superior student performance when used as advertised. The
resulting materials are also well accepted by the user.
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APPENDIX

CORRY STATION MATERIAL BASED ON TWO FOR1MAT MODELS

SYSTEM DESCRIPTION AND PROCEDURES FOR
THE AN/USM-425(V)l OSCILLOSCOPE

The following example comes from the Navy Technical Training Center at
Corry Station in Pensacola, Florida. The job sheets were designed by Mr.
Ralph Rotzer and CTM2 Pamela Tornow, at the Technology Training Division of
the Consolidated Navy Electronic Warfare School. They used two models,
Recalling Facts About a System and Performing Procedures, to prepare job
sheets supporting the AN/USM-425(V)1 oscilloscope.

The training aids familiarize the EW students with the names and pur-
poses of the front panel controls and teach them the procedures for measuring
amplitude and period time and for doing a dual-trace operation.

Two excerpts from the EW instructional package are presented--one from
Section A, System Description and Nomenclature, and one from Section B, Pro-
cedures. The example shows how the authors followed two format models but
took the liberty of changing the formats where appropriate. The final result
is an adaptation of the format models to their particular job task.
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JOB SHEETS

AN/USH-425(V)1
OSCILLOSCOPE

Prepared by

Mr. Ralph Rotzer
and

CTM2 Pamela Tornow

Technology Training Division
Navy Technical Training Center

Corry Station, Pensacola, Florida

September 1981

124



Technical Report 129

Section A
SYSTEM DESCRIPTION

and
NOMENCLATURE

INTRODUCTION

The oscilloscope is a very versatile piece of test equipment. it provides you with
a graphic display of voltage waveforms. As a technician you will use this instrument
to analyze waveform characteristics Such as amplitude, shape, phase relationships be-
tween two waveforms, and period time. You will use the o'scope when troubleshooting to
trace signals through circuits. You will also use the scope when performing align-
ment procedures to observe the effect a circuit adjustment has on the associated
waveform.

The specific oscilloscope used in this information sheet is the Tektronix model
AN/USM-425(V)1.

This section of the information sheet presents the names of the oscilloscope components
that are used to provide a basic waveform display. The functions of the fundamental
controls are also discussed.

OSCILLOSCOPE

Part I Part 2 Part 3 Part 4 Part 5

Components Components used Components used Components Components used to
used to to ADJUST to DETERMI used to DETERMINE the
ISPLAY the QUALITY the AMPLITUD" SELECT ERIOD TIMEof

theWAVE- of the CRT dis- of the displayed the scope's the displayed wave
FORM play. waveform. ERTICAL form.

deflection
system

PERATIN
ODE I

Part 6 Part 7 Part 8 Part 9 Part 10

Components used Components used t Components Components CoeLoents usedto PROVIDE ELECT scope used to used to to ENERGIZE
a STABLE RGOERING SELECT CALIBRATE the SCOPECRT DISPLAY the scope's the scope's

HORIZONTAL PROSE
deflection syst
OPERATIN
MODEIN
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GENERALITY HELPS

N9T:The below diagram lets you see where you
are in your study of the fundamenltal corn-
ponents of the scope.

OSCILOSCOU

art 2Part3 Pat 4 126
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Part 1
COMPONENTS USED TO DISPLAY THE WAVEFORM

hamn Function,

CRT Display Screen. .. ... Displays siqrial
Vertical Graticules . - . Provide gui ;P for amplitude measurements
Horizontal Graticuies . . . . Provide gui(.? for period time measurementsf

The CRT Display Screen displays the signal(s) applied to the

vertical input connector(s) AND allows you to make accurate

0127



PRACTICE

PURPOSE:

The CRT Display Screen displays th~e sigrnal(s' applied to thle
____ ijnput connector(sl ;O a11OWS YOU to na~e accurate
wavefon masurents.

E2.

2 RATICULES

'or______

neas.re-,ents.

Provide a guide
for 

-s
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GENERALITY HELPS

NOTE:
,he Delow diagram lets you see anere you

are in your study Of the f.ndamentai Com-
ocnents o" the scope.

JOSCILLOSCOPEJ

Part 1 Part I Part 4 Part 5

Components Components ised Components cMpcne-ts sec,,sed to to DETERMINE sed to DETERMINE te
DISPLAY Q J ,L the AMPLITUD SELECT PERIOD TIME
tfeWAVE- do$ . of the displayed the scope's the sl ed .ae-
FORM wave

4 ortn. VERTICAL ,,.
Vdeflection

s temPERATING
MODE

Part 6 Part 7 Part 8 Part 9 Part .0

Components used Components used to Components Components Components used
to PROVIDE ELECT scope used to used to to ENERGIZE
a STABLE TRIGGERING SELECT CALIBRATE t SCOPE
CRT DISPLAY the scope's tne scope's

HORIZONTAL PROBE
deflection system

PERATING
MODE
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Part 2
COMPONENTS USED TO ADJUST THE QUALITY OF THE CRT DISPLAY

NM Fuinction

INTEN................Controls brightness of displaya
ASTIG & FOCUS.' .. Adjusts for well defined ,.isplay
TRACE ROTATION. .. .. ... Al igns trace with horizontal graticulesBEAM FINDER .. .. .. .... Locates an oft-the-screen display ul

POSITION .. .. .. ..... Provides left-right positioning of displayX 10 MAG .. .. ....... Allows the horizontal portion of display to
be magnified 10 tines

The CRT controls allow you to adjust the quality of the
CRT display.f

1.n tiedN 6.10 mes.

g~~~Alow thei locs iu-

CoAdtros fotheLcae a zontal psition* wel dfned thocenfR of the CR1 isth R i~sla dip~T play.t e=

SCL TRACE ROTATION:
INTEAlgn tAe FOCSa=0 eI

with~~11 tAmoizna

graicle
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PRACTICE

PURPOSE:

The CRT control s &IllOw you to adj ust th~e Of the
CRT display.

r4
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Section B

PROCEDURES

I f I

The following are the basic steps for using the AN/USM-425(V)l oscilloscope:

0Preset oscilloscope controls

*Energize oscil1loscope

*Obtain a high quality trace on the CR1' display screen

0 Calibrate thle test probe

* Measure the amplitude of the waveform

*Measure the period time of a waveform

138



Technical Report 129

PRESET OSCILLOSCOPE CONTROLS

The procedure for presetting the oscilloscope controls is:

1. Rotate the vertical POSiTIONcontrol to its midrange position

2. Rotate the VOLTS/DIVcontrol to the lOX probe .2 position

3. Rotate the VOLTS/DIV VARcontrol fully clockwise

4. Shift the AC-GND-DC selector to the AC position....

U the A/USM-425(V)l oscilloscopeI
here is what you must do....

NOTE:
The controls you are about to preset will ensure that you
will obtain a sweep on the CRT with the least amount of

difficulty. I

1. ACTION: 2.ACTION:

Rotate the POSITION -otate the VOLTS/DIVcontrol to it. -midrngecnrItteteo"h'O rbVOi/ V

position. .2 position.

RESPONSE: RESPONSE:

The white dot on the The lOX probe window
rim of the knob is in reads .2

the 12 o'clock position

ICRotate the VAR1 1 Kc o n t r o l f u 1 " , c '_ .c

wi1se._,TL.k

OI TI..ON RESPONSE:
d tent and h

scoeas enri I

A 4. ACTION:

mmmlmmm see(tor t

~ost ion.

i f

74L

4 i



Technical Report 129

01

0 It s

of

14



Technical Report 12q)

I IL

0 0

_-.-

I' ~~k -. 0-~---f

0 0
ny -,oC

14



Technical Report 129

PRESET OSCILLOSCOPE CONTROLS (cont.)

ETo cniue 
the procedure...

5.Press theVERT MODE CH. 1 push button switch

6. Moetrl press the 20MHz BW push button switch ...

PROCEDURE:

Using the AI/USM-425(V)l oscilloscope,

here is what you must do sent...

5. ACTION:

Press the V.ERTi MODE
CH I QtLL Push button

Sw ILh.

RESPONSE:
I TheCHjj swi tch stays

depressed, the rem,onngl
VERT MODE four switches inttU s

row are 'poped u p

63 ACTION:
Momentarily press the

Bpush button
SWi tch'

RESPONSE:

The switch springs back
to its center position.
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PRESET OSCILLOSCOPE CONTROLS (cont.)

To continue the procedure ....

7. Rotate the A TIME/DtV control to the .2 ms position
8. RtatetheA and 8 TIME/DIV VARl control fully clockwise

I9. Press the HORIZ DISPLAY A push button switch...._

PROCEDURE:

Jsing the AN/USM 425 oscilloscope, here is vhat you must donet..

7. ACTION:

Rotate the 1 /I
control to the = possition.

RESPOSE:
rhe window of the outer
dial reads .2m%

8. ACTION:DEX

Rotate the VAR I

RRESPONSE:

~derse.The re- nbPL
haasn three-it swtchs

aree poppdpup

is~;- 6'ri ed
AWED9. A146 N



Technical Report 129

II- :I

147



Technical Report 129

I-R

iif

Ull

14



Technical Report 129

1 4

w x,. o Is,.,,

u u,-

nJ1 .. O U .. .F J

0

"- i*

w0iLL

m

wO

-ii
o 10

149



Technical Report 129

PRESET OSCILLOSCOPE CONTROLS (cont.)

IC. Press the TRIG MODE AUTU p %h butfor switch

11. Shift the SOURCE Selector switch to tlt'4011PRr usit*on

12. Rotate the "A" 7RGGER LEVEL control to its midrange
position

13. Press the SLOPE push button switch to the + position

14 ~.etne 'A" TRIGGER HOLD OFF control to the NORM position ....

IPROCEDURE:
U~sing the AN/!,SM 425 osciloscope, here is or it you must io next ....

10. ACTION,
Press the TRIG MODEr
A UT0P u sh bu7tto 1S 1 1. ACTION:

Shift the SOURCE
RESPONSE: selector switch to-the

The AUTO swi tch NORM pos ition. ___ _

stays depressed,the
remaining two switches 12. ACTION:
are "popped up. 5 t~pi

I 'A' TRIGGER LEVEL

coi COPIG SOURC conitrol to i7s ____

110OO PL A TRIGGER range position.

W Ki C" 2RESPONSE:

~~ The white dot on

1 c IW. the rim ofthe
.GL E SLOE knob is in the

b .1 12 o'clock pos-tion.
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.. The Only Thing

Between You
and The Deep Sixf
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PRESET OSCILLOSCOPE CONTROLS (cont.)

E To continue 
the Procedure 

....

3

15. PResst the horzo0 POSTO cuhbtonithl to Ots

1. midrange position POTIN onrlt s

PROCEDURE:I
Us',ng thle ANIUSM 425 oscilloscope. nere is ohat you miust do next...

Rotate thAPOSITIO

conro totc its midrange

POSIIONRNSSNH
The whit dhetXon0the

rim~~lih if thonuts,~~I~

Rotate the POSITION

The whcllocop oorol are notphett
rroid af trac wnon thicpes ne zd

in th 12 oc154
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SAFETY SGGESION

_0

U.S. NavalI Safety Center,

WAS, Norfolk, Virginia 23511
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Air Force Base
Headquarters AFLC/LOLMP, Wright-Patterson Air Force Base
Air Force Human Resources Laboratory (Mr. R. Johnson), Wright-Patterson

Air Force Base
Headquarters, U.S. Air Force (Mr. Stiegman)

Army

Commandant, TRADOC (Technical Library)
ARI (PERI-RH, PERI-SZ, PERI-SM, PERI-IC (2 copies))
ARI Field Unit - Fort Leavenworth
ARI (Reference Service)
ARI Field Unit - Fort Knox (PERI-IK)
COM USA Armament Materiel Readiness Command (ORSAR-MAS)
ATSC-DS-SPAS (Mr. Klesch)
USA DARCOM (DRXMD-MP)
USA Materiel Development and Readiness Command (DRCSM-PMP)
Army Communicative Technology Office (COL Goetz)

Coast Guard

Commandant, Coast Guard Headquarters (G-P-I/2/42, GRT/54)

Marine Corps

CMC (OT)
CGMCDEC
Director, Marine Corps Institute
CO MARCORCOMMELECSCOL

Other

ASD (MRA&L (Dr. Sicilia, Mr. Shorey, Mr. Webster))
Military Assistant for Human Resources, OUSDR&E, Pentagon
Program Manager, Office of Cybernetics Technology, Defense Advanced Research

Projects Agency
Institute for Defense Analyses
COM National Cryptologic School (Code E-2)
DARPA (Mr. Kelley)

*E-TECH (Mr. Geyer)
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Other (continued)

EG&G Hydrospace - Challenger (Mr. Grubb)
BioTechnoloqy, Inc. (Mr. Post)
Hughes Aircraft Company (Mr. Bean)
Grumman Aerospace Corp. (Mr. Everett)
Ana-Log, Inc. (Mr. Cash)
DMSSO (Mr. Rogers, Mr. Mayolo)
Bell Labs (Dr. Frase)
National Institute of Education (Dr. Bucknam)

Information Exchanges

DTIC (12 copies)
DLSIE
Executive Editor, Psychological Abstracts, American Psychological Association
ERIC Processing and Reference Facility, Bethesda, MD (2 copies)
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